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lr a skein or piece of viscose rayon or of cotton is 
placed in an aqueous solution of a substantive dye 
containing some salt and heated to 180° to 210° F 
the solution is rapidly decolorized and the fiber is 
strongly colored, the color remaining after rinsing 
and drying. This is the fundamental direct dyeing 
process. The deposition of the dye upon the fiber is 
very rapid, indeed so rapid that it arouses astonish- 
ment when first seen, and even to those familiar with 
it it remains surprising and the mechanism of the 
process continues to arouse intense interest. Salt, 
dye, and fiber are all inert materials and yet this 
very positive rearrangement takes place by which the 
lye is fixed upon the cellulose fiber. 


Conditions Necessary for Dyeing 


As might be expected, closer observation shows 
that certain conditions must be fulfilled in order for 
dyeing to take place. 

1. The dye must belong to a group of colored or- 
ganic substances of peculiar constitution. Besides 
being highly colored it must be highly unsaturated 


ee 


; *Based on material presented at the American Association 
or the Advancement of Science, Conference on Textiles, 
Gibson Island, July, 1945. 
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without being unstable. This characteristic is found 
to perfection in the ring structures of benzene, naph- 
thalene, anthracene, and some others. It must con- 
tain a long system of conjugated double bonds such 
as that found in two benzene rings united by the azo 
group. It must belong to a class of colored electro- 
lytes that are very readily converted to colloidal 
micelles. The micellar particles that form by the 
association of molecules in the presence of sodium 
ions must not exceed or be below certain definite 
dimensions under the conditions of dyeing. It is re- 
markable that this should be so in spite of the fact 
that it is not the micelles but molecules that actually 
color the fiber. The critical dimensions have been 
found by Lenher and Smith [1] to lie between 1.7 
and 2.0 x 10 cm. 

2. The dye bath must contain a concentration of 
sodium ions which is greater than that produced by 
the dissociation of the very highly ionized dye itself. 
In other words, salt or Glauber’s salt must be added. 


Characteristics of the Dye Bath 


1. Direct dyeing is an equilibrium process. It 
progresses very slowly at room temperature, very 
rapidly near the boiling point. At the boil there is 
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less dye on the fiber than there is at a lower tempera- 
ture. The actual equilibrium will depend upon the 
temperature, and therefore the strength of dyeing 
will depend upon the temperature of the dye bath 
when the fiber is removed. 

2. Equilibrium is dependent upon the amount of 
electrolyte present up to the concentration that inter- 
feres with dyeing by causing flocculation. 

3. Equilibrium is dependent upon the concentra- 
tion of the dye. 

4. It is dependent upon the constitution of the dye. 

5. Equilibrium is dependent upon the kind of fiber. 
Cotton does not dye as viscose rayon does even 
though the dye bath is identical. 


The fact that the rate of dyeing and the final re- 
sult depend upon the nature of the fiber makes the 
dyeing process an admirable tool in studying fibers. 
It also makes the change in dyeing properties with 
known changes in fiber structure the best method 
of studying the mechanism of dyeing. 


Dyeing Mercerized Cotton 


The process of mercerization is the oldest method 
of altering the characteristics of cotton. It has been 
so important not only because of the added luster it 
imparts to the fiber but also because it renders the 
fiber more sensitive to subsequent chemical treat- 
ment of all kinds. In consequence, the actual altera- 
tions in the fiber structure have been most carefully 
studied and, since the process also alters the dyeing 
characteristics of the fiber, mercerized cotton is a 
very suitable material to study in the effort to cor- 
relate fiber structure and dyeing properties. It is 
a kind of rayon made without disintegrating the fiber. 

When cotton is mercerized four changes result: 


1. The arrangement in space of the atoms in the 
main valency chains is changed, giving rise to a 
modified x-ray diffraction pattern, one that indicates 
that the chains have rotated on their long axes and 
drawn closer to the fiber axis. This new pattern is 
the one shown by rayons. This change is reversible 
and is a simple case of polymorphism. 

2. The ratio of amorphous to crystalline cellulose 
is altered; the fiber becomes less crystalline. 

3. The outward structure of the cotton fiber is 
altered; the lumen almost disappears and the cross 
section becomes circular instead of flattened. 

4. The orientation of the crystallites is altered in 
the direction of greater regularity, while the main 
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valency chains are made shorter, on the average, }; 
degradation. 


Effects of Mercerizing on Dyeing 


The process of mercerizing affects the dyeing gj 


cotton in three ways: 

1. The take-up of dye—that is, the rate of e. 
haust—is speeded up. 

2. The equilibrium point is changed, more dj 
being taken up under like conditions. 

3. The optical effect of the same quantity of dy 
on the fiber is altered, the dyeing being brighter and 
stronger on mercerized cotton. 

The accelerated rate of exhaust is a matter oj 
common experience known to anyone who is familiar 
with dyeing, but Boulton and Morton [2] deter. 
mined the effect quantitatively. They found that i 
the case of two native cottons, using Sky Blue FF 
(dianisidine plus 2 moles of Chicago acid—Color 
Index No. 518), the time taken to reach half ex. 
haustion was 1.1 and 1.4 minutes respectively. After 
mercerization under tension, the time required wa: 
reduced to 0.25 and 0.35 minute. 

That more dye is taken up by mercerized cotton 
was proved by Knecht [3], who found that a sample 
of cotton that absorbed 1.77 percent of Benzopur- 
purin 4B (Tolidine plus 2 moles of naphthionic aci( 
—Color Index No. 448) after mercerization with 2! 
to 30 percent caustic took up 3.60 percent. 


Experiments 


The author could find no record of quantitative 
measurements to support the dyer’s belief that th 
same percentage of dye gives a stronger dyeing 
mercerized yarn than on native cotton. To obtai 
figures, the following dyeings were made.” 

1. Dyeing from Baths of Equal Concentration 
A 10-gram skein of clean, bleached cotton was dye’ 
in a bath containing 100 milligrams of the direct dye 
Pontamine Green S Conc. 125 percent (Color Indes 
No. 583), with the usual amount of salt, and by tle 
standard laboratory procedure. | 

A 10-gram skein of mercerized cotton (degree © 
mercerization unknown) was dyed in exactly th 
same manner. 

When the two skeins, after drying, were col 


* For the carrying out of the necessary experimental @)* 
ings, for judging them, and for much helpful assistance, La 
indebted to Mr. L. F. Ryan of the Technical Laboratory’ 
E. I. du Pont de Nemours & Co., to whom I wish, ag#" 
to express my thanks, 
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pared, the greater strength and brightness of the 
jyeing on mercerized yarn were quite obvious. To 
jetermine whether the extra strength was due to the 
take-up of more dye, the exhausted dye baths were 
examined in the spectrophotometer. It was found 
that both baths contained unexhausted dye, but that 
the quantities differed in the two baths. There was 
13.5 percent more dye left in the bath in which the 
cotton had been dyed. 

2. Optical Equivalents. This difference might be 
enough to account for the extra strength of the dye- 
ing on the mercerized yarn. To test this assump- 
tion, dyeings were made to determine the actual 
amount of dye required to give equal strength as 
judged by the eye of an expert. This group of dye- 
ings in which skeins of clear viscose rayon were in- 
duded gave the following results. The skeins ap- 
peared to be dyed to equal strength when the cotton 
was dyed with 450 milligrams, the mercerized cotton 
with 300 milligrams, and the viscose with 250 milli- 
srams. 

In all three cases the exhausted dye baths con- 
tained some dye; the quantity was determined spec- 
trophotometrically in each case and found to be 90, 
30, and 45 milligrams, respectively. Subtracting 
these residual quantities from the amounts used 
shows that for this particular dye in this concentra- 
tion 360 milligrams on cotton equal 250 milligrams 
on mercerized cotton equal 205 milligrams on vis- 
cose. Although the accuracy of these equivalents 
is limited by the difficulty of comparing dyeings of 
very different brightness, nevertheless the values are 
quantitative enough to prove that the dyer is correct 
in stating that mercerization, and conversion to 
rayon, causes a dyeing to appear stronger as well as 
irighter even when the dyeing is not saturated 
enough to make use of the capacity of the modified 
cellulose to adsorb more dye. 

To repeat: Mercerization increases the capacity 
of the fiber to take up dye and it causes the dye 
adsorbed to produce more effect upon the observer's 
tye, as is also shown by the fact that in the case of 
dyes that will withstand treatment with strong caus- 
tie a dyeing on native cotton can be made much 
brighter and stronger by mercerizing. 


Discussion 


The very obvious question arises: How are these 
changes’ in dyeing characteristics related to the four 
changes in fiber organization caused by mercerizing, 
that have been described above ? 
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The increased speed of dyeing is related to the 
increased rate of water take-up and the quicker 
swelling of mercerized yarn. This property is ex- 
tremely important in connection with all the proc- 
esses that have to do with altering cellulose chemi- 
cally. It therefore has been made the subject of very 
much study. The conclusion has been reached that 
it is the alteration in the crystallite-to-gel ratio caused 
by the caustic treatment that is the cardinal factor in 
producing the greater reactivity, the easier penetra- 
bility, and the more rapid adsorption of water in 
mercerized cotton. But the dye molecule is enor- 
mous, rigid, and very much less mobile than that of 
water. How can the mere fact that water enters 
mercerized cotton so much more quickly cause 
quicker and deeper dyeing? May this not be a 
consequence of the characteristics of the amorphous 
cellulose-water complex as a solvent for the dye 
anions? If this very coherent gel is rendered less 
viscous by the association of great numbers of water 
molecules, then the swollen fiber may be in itself a 
solvent for the dye and there will then be no need 
to postulate open channels into which the dye can 
enter; rather, the condition will be that of a viscous 
solution in which the dye ions are free to move sub- 
ject to the restrictions of the presence of so many 
very large molecules of cellulose. These dye ions 
are rigid and flat and are characterized by the hex- 
agonal structure of the aromatic nuclei that go into 
their making. These large ions are much smaller 
than the molecules of cellulose—small enough to 
move among the network of crystallites. They are 
capable of a certain amount of internal rotation about 
the atomic groups connecting the nuclei. They are 
also armed with many polar points such as the 
amino, hydroxyl, and many less obvious fields of 
force like those around the azo groups. As a dye 
ion moves it becomes strongly fixed at some one 
point on the crystallite; then as the adsorbed but 
much more mobile water molecules release other 
points of attraction on the crystallite these are satis- 
fied by yet other points on the dye ion. This con- 
tinues until the dye is firmly attached to the crystal- 
lite. The desorption of the dye will be slower be- 
cause complete release can come only when enough 
water molecules have happened to come into the 
right positions to break the attractive forces holding 
the whole dye ion in place. 

Heat speeds the adsorption of dye because it in- 
creases the mobility of the water molecules. When 
equilibrium is reached, a further rise in temperature 
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favors the release of the dye for the same reason. 

While the heat also imparts a higher mobility to the 
dye molecules and ions and thus furthers the attain- 
ment of equilibrium, its more important effect is the 
dissociation of the dye micelles into molecules, for 
it is the ions and not the micelles of the dye that are 
adsorbed. 

The dye ions must not be thought of as rigidly 
fixed. They remain where they are because the 
system dye-cellulose is of a lower energy level than 
the system water-cellulose. But even those dyes 
that undergo transformation to insoluble pigments 
after the primary adsorption on the fiber are sur- 
prisingly mobile, as is shown by the fact that azoic 
and vat dyes migrate on soaping and form much 
larger aggregates—enough to alter the shade and the 
.light-fastness. These dyes are no longer in the form 
in which they were in the dye bath; they no longer 
have any affinity for cellulose; the fact that they 
move is really surprising. 

Significance of the Three Other Changes. While 
the chief reason for the changed dyeing properties 
of mercerized cotton seems certainly to be the more 
gelatinous state of the mercerized fiber, the three 
other changes caused by caustic must also be con- 
sidered. | 

The change in the position in space of the atoms 
in the main chains can be of little moment. It might 
make possible the firmer fixation of a dye molecule 
of a certain constitution, but that would be of second- 
ary importance and would not touch the three major 
dyeing characteristics of mercerized cotton. 

The difference in orientation of the crystallites 
may have more importance, because it is known that 
in the case of rayons the more highly oriented the 
fiber the lower the affinity for dyes. The more 
random orientation of mercerized cotton would favor 
dyeing to the extent that it made more available the 
surface of the crystallites. But it must be remem- 
bered in basing conclusions on the behavior of dif- 
ferently oriented rayons that in these fibers the total 
crystallinity also varies with the degree of orienta- 
tion, and that it may well be that this variable is 
more significant than the position of the crystallites 
with respect to the fiber axis. 

The alteration in the shape of the whole cotton 
fiber, the disappearance of the lumen, and the change 
in cross section from that of a flattened ribbon to a 
simple circle are not associated with any internal 
structural change other than the increase in cellu- 
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transparency of the fiber, allowing light to enter ang J In ! 
be reflected through more dyed material than jg the J take-u 
case with native cotton, in which the light is much more “ 
more scattered. This would support the dyer’s opin. J betwe 
ion that he can see more color because the fiber js | ae th 
more translucent. firmly 
Brightness is a transparency or reflection effect § rapid ‘ 
and the dye being in a condition very nearly, if not 
quite, monomolecular on the fiber does not cause § The 
haziness. In fact, all good dyeings are clear and 
not cloudy, except in the case of those dyes that are To ¢ 
known to be pigmented, as are the azoic dyes and : 
some of the vat dyes after soaping. The fact that sl 
this soaping process increases the light-fastness and won 
diminishes the transparency seems to indicate that ys 
the dye, as deposited, is essentially in a monomv- "a ; 
lecular form, and that the greater the fiber trans- pe d 
parency the greater the length of passage of light ae 
through the absorbing colored fiber. This effect eitin 
may be masked by the fact that soaping also removes her 
adherent dye pigment, as contrasted with dye ac- ee 
tually adsorbed. of high 
Cellulose Gel as a Dye Solvent ee 
This interpretation of the direct dyeing process ~ 
requires that we think of amorphous cellulose as a dyeing, 
highly viscous liquid in which dye ions can dissolve f evident 
under the conditions of the lower viscosity resulting J Jowty . 
from water adsorption, particularly at temperatures f 44;, - 
near the boil. more o: 
The role of the added electrolytes is an essential amorph 
one. The most reasonable assumption seems to be & Probab 
that the negatively charged fiber repels the negative § content 
dye anion so effectively that the latter cannot comt F  Acet, 
into contact with the former. The addition of highly f dent of 
ionized sodium salts results in a high concentratiot J from yj 
of very mobile sodium ions. These will be adsorbel f hydroxy 
on the negative fiber surfaces, and the result will k The de 
a momentary excess positive charge. This in tum "average 
will attract the negative ions of the dye as well ® These f 
those from the added salt. it canne 
The dye ions will be captured by the hydroge! fF or acid. 
bonds and other surface forces and will be slowe § in such 
down so much that they will be removed essentiall F very rea 
from the solution in the neighborhood of the fibes § insolubl 
by precipitation on the crystallite, so that others ca! suspens; 
move in. It is to be noted that this picture of thf ether, ( 
dyeing process depends upon the facts determined bi § relation 
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the study of the behavior of mercerized as compared 
with native cotton. 

In the case of mercerized cotton the quick water 
ake-up, accompanied by swelling, makes available 
more crystallite surface, because the water penetrates 
tetween the crystallites. These crystallite surfaces 
are the ones on which the dye molecules are most 
irmly held, and the more available they are the more 
rapid and the deeper the dyeing. 


The Interpretation Applied to Viscose and 
Acetate Rayon 


To explain the dyeing of viscose rayon requires no 
new assumptions. This fiber is more easily pene- 
trated by water than is mercerized cotton, and in 
consequence it dyes even more rapidly and can ad- 
orb more dye at saturation. 

But a study of the viscose rayons furnishes data 
regarding the relation of the degree of orientation of 
crystallites to dyeing. Orientation can be controlled, 
within limits, by the methods used in drawing the 
fiber. Since a high degree of orientation is asso- 
cated with a high tenacity, and since the importance 
of high-tenacity yarns has increased greatly, the ex- 
serimenter has a well-defined group of fibers which 
can be arranged in order of increasing orientation. 

If the fibers are judged on the basis of ease of 
dyeing, the order would be reversed. It is quite 
evident that fibers of greater orientation dye more 
slowly and do not take up so much dye. But whether 
this is due to the inaccessibility of the crystallites in 
more orderly arrangement or to the presence of less 
amorphous cellulose cannot at present be determined. 
Probably both are involved, the lower amorphous 
content having the greater influence. 

Acetate rayon is extremely interesting to the stu- 
dent of dyeing theories. Chemically the fiber differs 
irom viscose rayon because almost two-thirds of the 
hydroxyl groups of the pyranose rings are acetylated. 
The degree of orientation is less than that of the 
average viscose rayon and the crystallinity is less. 
These facts should make the fiber easier to dye, but 
it cannot be dyed at all by the use of ordinary direct 
oracid dyes. On the other hand, dyes that dissolve 
in such organic substances as ethyl acetate dye it 
very readily, by what is a peculiar process. The dye, 
insoluble in water, is readily removed from fine 
suspension by the fiber, as if it were extracted by 
ther, Can this behavior be brought into any kind of 
relation to the dyeing of viscose? To the author this 
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seems possible if the simple assumption is made that 
in acetate rayon the hydrophobic nature of the fiber 
makes impossible the formation of the cellulose-water 
gel necessary for direct dyeing. On the other hand, 
the fiber is composed largely of an analogous amor- 
phous material. To dye it it is necessary to find 
materials that are soluble in this gel, and these will 
for the most part be water-insoluble. The fiber is 
dyed because it is a solvent, and since the dyes are 
water-insoluble their adsorption on the crystallites, 
which is necessary in the case of dyeing cotton with 
direct dyes, is not in effect needed or possible. 

A fact that seems an exception but is not neces- 
sarily one is this: If an attempt is made to dye ace- 
tate rayon with Alizarin Saphirol (Color Index No. 
1054) from an aqueous bath the yarn is merely 
tinted. If the dye bath contains 26 percent formic 
acid, a very good, clear blue dyeing results. The 
explanation usually given is that the acid is a swell- 
ing agent for acetate rayon and that in some way it 
opens up the fiber. But why should there be a pref- 
erential take-up of the dye by the fiber? There 
seems to be no valid reason. However, if the as- 
sumption is made that the acid is strongly adsorbed 
by the fiber (as it is) and that the fiber-acid mixture 
becomes a solvent for the dye, then the process dif- 
fers in no essential way from other methods of dye- 
ing acetate. When the acid-fiber-dye mixture is 
plunged into a large quantity of water, as in rinsing, 
the dye is left behind and the more soluble acid is 
flushed out. 


Nylon Dyeing 


Nylon is not a rayon, but its behavior in the dye 
bath is most interesting. It is not dyed by direct 
dyes in a neutral bath; it is dyed by some acid dyes 
and not by others. Those acid dyes that are usable 
dye much more rapidly if acid is present and at tem- 
peratures near the boil. The amount of dye that is 
taken up is strictly limited and specific for each dye. 
If two dyes are present one will go on first from an 
acid bath and then the other, if there is “room’’ left 
for it. In other words, the combining capacity is 
restricted and definite, as though it depended upon 
a chemical valence union. 

R. H. Peters [4] recently reported some interest- 
ing quantitative studies on the dyeing of nylon with 
acid dyes. He concluded that in neutral or feebly 
acid baths the free amino groups of the molecule 
react with the acid anions to form salts. These are 
very weak dyeings because of the scarcity of amino 
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groups. When the acidity reaches a pH of 3 or 
below then strong dyeings result because the amido 
(sic) groups take up color and a very full shade can 
be obtained. 

Peters would have made his statements more con- 
vincing had he told us how much penetration there 
was in the case of these heavy dyeings. There are 
acid dyes that give a surface dyeing first, but after- 
wards pass into the fiber because of their solubility 
in it. This does not mean that an isoelectric point 
has been reached with increasing acidity, but that 
the dye, primarily adsorbed on the surface, because 
of its solubility in nylon, migrates into the interior. 

It is not easy to account for the fact that some 
direct- and neutral-dyeing dyes dye on nylon from 
a slightly acid bath. The dyeings are reasonably 
fast to washing and seem to be more than mere sur- 
face pigmentation, although cross sections show no 
more than an outer ring of color. If it could be 
shown that the surface of nylon adsorbs water as 
does cellulose, though not so strongly, there would be 
the possibility of conditions resembling those of di- 
rect dyeing as far as the outer layers of molecules 
are concerned, and the very high intensity of light 
absorption characteristic of direct dyes would make 
the dyeings relatively strong, as compared with those 
of acid dyes. 

In general the difficulty in direct and acid dyeing 
of nylon is due to the hydrophobic nature of the fiber, 
not to a lack of bonding forces. 

There are synthetic fibers like 
hydrophobic that they are essentially undyeable. 


Saran” that are so 


Resemblance of Wool and Silk and Cellulose 
Dyeings 
To complete the study, we may turn to wool and 
silk. Both of these fibers dye readily from an acid 
bath, and there is much evidence that the attachment 
of the dye is partly a consequence of chemical af- 
finity. But, in the case of indigo at least, the x-ray 
patterns disclose the presence of indigo crystals and 
these are certainly not chemically combined. There 


are acid colors that are also present in strong dye- 
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ings as distinct crystals and are not combined in an; 
stoichiometric ratio. Moreover, it is well know; 
that a weak indigo dyeing can be made using a dis. 
persion of unreduced indigo. All of this seems t 
the author to go to show that wool is also dyed py 
solid solution and that the necessary acid acts to 
change the surface potential and bring the dye mole. 


cules into contact with the wool keratin. 


Summary 


Acetate cellulose is dyed by direct solid solution, 

Cotton, viscose, and other cellulose fibers are dyed 
by the adsorption of specially suitable colored mole. 
cules on the crystallites but, in addition, there js 
dyeing by solution of the dye in monomolecular form 
in the cellulose gel of the fiber. 

The approach of the dye to the fiber surface js 
promoted by the presence of sodium ions, which 
overcome the electrostatic resistance of the negative 
fiber surface. 

Direct dyes that dye levelly are presumably more 
soluble in the cellulose gel than are those that dye 
unlevelly. . 

Wool and silk are dyed by solid solution and 
chemical valency forces; acid promotes the take-up 
of these dyes by altering the surface charge on the 
fiber. 

The condition of dyes on all fibers is either one oi 
solid solution or no more than a monomolecular layer 
on the adsorbing surface “within” or on the fiber 
However, in certain cases the dye may agglomerate 
to form larger micelles or even to cause pigmenta- 
tion. 
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Study of the Tongue-Tear Test 
Cyril M. Krook* and Kenneth R. Fox** 


TEXTILE materials fail in service for a number 
of reasons, depending largely upon the type of use to 
which they are put. Although most materials fail in 
complex fashion involving many types of stresses 
and/or strains, aggravated at times by chemical deg- 
dation, some products can be said to fail pri- 
marily as the result of one kind of action. For ex- 
ample, the failure of parachute shroud lines is due 
largely to tensile forces, that of sewing threads is 
jue to shear forces coupled with abrasion; that of 
laundry pads and sheets is due to heat degradation ; 
and the failure of balloon fabrics is due to bursting 
iorces. 

In the case of apparel, the mechanics of failure are 
not so well defined. Garments can be said to fail or 
to become unserviceable because of excessive wear, 
serious fading, bursting of the seams, or tears caused 
by contact with sharp objects. 
the garment in question may catch on splinters, nails, 


In the last instance, 


thorny plants, or—of particular interest to the armed 
It is important, therefore, to 
determine how a fabric fails in tear and what meas- 


forcees—barbed wire. 


ures can be taken to make garments more tear- 
resistant. 


Tear-Testing Methods 


There have been a number of methods suggested 
lor tear-testing textile fabrics, among which is the 
trapezoid method [1]. A test specimen is cut 3 
inches wide and 6 inches long, and an isosceles trape- 
zoid having an altitude of 3 inches and bases of 1 
inch and + inches in length is laid off centrally on 
the specimen. A slit 14 to 3¢ inch in length is made 
in the center of the 1-inch edge and perpendicular 
to it. The specimens are tested in a conventional 
pendulum-type testing machine with the pawls dis- 


engaged from the rack. Clamps 1-by-3 inches or 
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more are used, with the longer dimension perpen- 
dicular to the axis of the pull. The specimens are 
clamped in the machine along the non-parallel sides 
of the trapezoid so that the cut is midway between 
the clamps, the short edge being tight and the longer 
edge lying in folds. The sample is torn across the 
narrow width and the average load is recorded. 
This procedure has been further simplified by Bellin- 
son [2], who describes an auxiliary set of clamps 
for inserting the test specimens. 

The Elmendorf [3] method is another procedure. 
Specimens 2.5 inches wide and 4 inches long are 
placed in the jaws of a special tester, one jaw of 
which is stationary and the other is carried on a 
pendulum which is formed by a sector of a wheel. 
3y the use of a swinging knife blade, a slit is cut in 
the sample, starting at the bottom edge and ending 
about 134 inches from the top edge. In testing, the 
sector is allowed to fall, thus moving the pendulum 
jaw away from the fixed jaw and thereby tearing 
the specimen. The difference in height between the 
maximum free swing of the pendulum and the maxi- 
mum height with the sample in place is indicative of 
the tear-resistance of the fabric. 

Recently there has been described a method for 
testing a fabric’s resistance to tear, called the Finch 
Tear-Resistance Test [4]. Samples 1 inch wide by 
8 inches long are passed through an opening in a 
special stirrup described in Chemical Warfare Serv- 
ice drawing No. E18-56-1. This stirrup is mounted 
in the top jaw of a conventional tensile tester. Its 
essential parts consist of a forked piece to which is 
clamped a rectangular plate which has piano wire 
0.025 inch in diameter soldered on the top edge at 
an angle of 15 degrees with the horizontal. The 
free ends of the test specimen are clamped in the 
pulling jaw of the machine and the load required to 
tear the fabric is noted. 

Still another method used for evaluating the re- 
sistance of a fabric to tear is the tongue-tear test [1]. 
Specimens 3 inches by 8 inches are prepared, the 
longer dimension being perpendicular to the system 
of yarns under test. A longitudinal cut 3 inches in 
length is made, starting in the middle of one of the 
shorter edges. The two tongues thus provided are 
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clamped one in each jaw of a standard tensile test- 
ing machine, preferably with front and rear jaws at 
least 114 inches wide. With the pawls disengaged 
from the rack, the machine is started and the aver- 
age force required to tear the fabric is noted. It 
should perhaps be pointed out that if the specimen 
under test is much stronger in one direction than in 
the other, the tongue-tear test will fail in the weaker 
direction regardless of how the specimen is cut. 


Purpose of Study 


The present study was undertaken in order to 
determine the mechanism of failure in the tongue- 
tear test. It is a relatively simple procedure to pre- 
pare tongue-tear specimens and test them in the 
‘specified manner, but only by a complete understand- 
ing of what takes place in the specimen during rup- 
ture can one intelligently apply any changes in fabric 
structure that would result in improved tear-re- 
sistance. It has often been assumed that tongue- 
tear tests introduce shear effects or transverse load- 
ings in the system of yarns perpendicular to the 


direction of test. If this were the case, these trans- 


verse forces would introduce compressional forces 
on the yarns under test and also produce bending 
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effects. In addition, there is the possibility that the 
yarns under test may be failing in tension. The ex. 
perimental procedure followed was designed to dis. 
tinguish between these hypotheses. 


Procedure 


The first step consisted of the photographing ¢j 
various samples which were undergoing a tongue. 
tear test. Tongue-tear test samples were set up be. 
tween the jaws on a twist tester. A weight of 2) 
grams was hung from one jaw, imposing a load oj 
200 grams on the sample. The sample was they 
photographed in plan, yielding Figure 1. On the 
same sample the load was increased to 1,000 grams 
(Figure 2) and 2,000 grams (Figure 3). Whe 
the load was increased to 3,000 grams the sample 
broke and a photograph (Figure 4) was then made 
with a load sufficient to straighten the sample, 

These photographs led to an hypothesis on the 
mechanism of failure in a tongue-tear test, as follows: 
On application of force to the fabric by the testing 
machine, the yarns held longitudinally between the 
jaws stretch and lose crimp and then start slipping 
across the transverse yarns, forming a del*-shaped 


(V) opening, in which there are no longitudinal yarns, 
As the load is increased the 
longitudinal yarns continue to 
slip and crowd together, in- 
creasing the size of the V ani 


* Del—an operator used in vector 
analysis operating as: 
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Fic. 1. Photograph of de- 
shaped opening under 200-gran 
load, 


Fic. 2. Photograph of 
shaped opening under 1,000-gr 
load. 
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jorming a large number of frictional points of con- 
tact in a small area of fabric. As the number of 
these contact points builds up it becomes more 
and more difficult for slippage to occur, and the 
lad is progressively transferred to the transverse 
yarns, which are held in tension in the V-shaped 
“pseudo jaw.” As the load builds up further, some 
of the transverse yarns fail once more and again 
yarns slip by each other to form a new “pseudo jaw”; 
and so on, in a cycle, until the failure extends over 
the length tested. Thus, according to this hypothe- 
sis, failure of the yarns in a tongue-tear test occurs 
in tension, while the yarns are at an angle to the 
line of action of the jaws. 

The hypothesis immediately explains the occur- 
rence of the maxima and minima on the tongue-tear 
diagram. As load is applied to the specimen, the 
jaws of the machine separate, as longitudinal yarns 
first slip by each other, and then apply load to the 
transverse yarns. When 
yarns fail, the pendulum falls back, thus showing a 
drop in load. The slipping of the longitudinal yarns 
takes place during this drop in load, and the mini- 
mum point occurs when the friction forces within the 
fabric exert a load on the upper jaw which is large 
enough to overcome the effec- 
tive weight of the pendulum. 
Then the load increases once 
more up to a maximum, at 
which point the next failure 
occurs. And so the cycle con- 
tinues. 


some of the transverse 


Fic. 3. Photograph of del- 
shaped opening under 2,000-gram 
load. 


Fic.4. Photograph of re-formed 
effective jaw after break. 
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In order to check the hypothesis experimentally, 
fabrics * were obtained which were alike in every 
particular except that the number of picks per inch 
varied as follows: 50, 70, 100, 120, 130, 140, 150, 
160. Samples selected at random from these fabrics 
were submitted to tongue-tear tests. Tests were 
run randomly in time—that is, samples with given 
characteristics were not all tested consecutively but 
at random times, to obviate any bias of environment 
with time. The resulting diagrams were analyzed 
to determine the frequency of maxima, and these 
data are reported, for convenience, in cycles per 3- 
inch length of chart. Because the chart was run at 
the same speed in all tests, these units allow a good 
comparative measure. 

For purposes of analyzing tear-test diagrams, the 
term “wave” is used to mean that portion of the 
load-elongation curve which lies between two suc- 
cessive maxima. A maximum point is defined as 
any point immediately preceding a line that shows 
a large decrease in load. Correlation analyses were 
run between frequency of maxima and _ fillingwise 
fabric count and from these same tests the tearing 


* Appreciation is expressed to the Laboratory Division of 
the Warwick Mills, which kindly provided these fabrics. 
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TABLE I. FREQUENCY ANALYSIS FOR TEAR TESTS 
Across WARP AND FILLING 
Frequency 
Maxima per 3 in. on chart 
Across Across No. of tests 
Fabric count warp filling Warp or 
(picks/in.) (mean) (mean) filling 
160 8.6 12 5 
150 9.2 8.2 5 
140 8.4 8.2 5 
130 8.2 7.6 5 
120 7.4 7.4 5 
100 6.6 5.8 5 
70 5.2 4.8 5 
50 Filling failure 3.0 5 





strengths of the samples were determined and cor- 
related with fabric count. 

The strength was determined by a process of 
averaging maximum load points weighted by the 
extension over which they act—that is, a reading is 
taken for each maximum point on the chart, and 
for the distance between it and the succeeding maxi- 
mum, along the extension axis. These two read- 
ings are multiplied together, their products added, 
and the sum divided by the total distance between 
first and last maxima, which gives an average maxi- 
mum load value. 


Conclusions 


Case A—Frequency Analysis. Table I shows the 
results of a frequency determination for tear tests 
when testing is done across the warp and across the 
filling. 

An analysis of variance of the data in Table I 
for testing across the warp yields Table II. 

At the 1 percent level the critical F [6] for these 
degrees of freedom is 3.53, so that the means in 
Table I are significantly different. Thus we can 
perform a correlation analysis [5] on the data. 
Such an analysis yields a coefficient of correlation 
(r) of 0.96, which is highly significant. 

A regression analysis [5] shows that, for this 
case: 

y = 0.043 x +2.4, 
where y = waves per 3 inches on chart 
and «= picks/inch. 


(See Figure 5.) 

A similar analysis of frequency of breaks for the 
fabrics tested across the filling (data in Table I) 
yields an analysis of variance (Table III), as in 
Table II. 
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ANALYSIS OF VARIANCE [5] FoR TEsts 








TABLE II. 
Across WARP 
ts 
Estimated 
mean 
Source of Sum of square 
variation squares gs variance F 
Among means 45.04 6 7.51 6.76 
Within means 31.20 28 1.11 = 
Total 76.24 34 - 2 
TABLE III. ANALyYsIs OF VARIANCE FOR TEstTs 
Across FILLING 
Estimated 
mean , 
Source of Sum of square 
variation squares °F variance F 
Among means 115.56 7 16.51 13.5 
Within means 39.08 32 122 ~ 
Total 


154.64 39 





At the 1 percent level the critical F in this case 
is 3.25, so that the differences among means are 
highly significant. A ‘correlation analysis yields 
r = 0.94, which is highly significant, and a regres- 
sion line: 

y = 0.043 x + 1.6. 
(See Figure 6.) 

The results of this frequency analysis can be 
shown to be in agreement with the pseudo jaw hy- 
pothesis. For, on the basis of this hypothesis, as 
the fabric count in either direction is increased, more 
yarn contacts occur, friction forces build up more 
rapidly, and the pseudo jaw forms more quickly. 
Therefore if tests are run at a given speed, a larger 
number of yarn groupings to form jaws should 
occur in a given length of tear. In terms of the tear- 


FREQUENCY 
(WAVES / 3”) 


REGRESSION LINE: 
y =0.043x+2.4 





FABRIC COUNT 
FILLING YARNS /INCH 


Fic. 5. Frequency of breaks vs. fabric count (tested 
across the warp). 
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TABLE IV. TEAR STRENGTH ACROSS THE WARP 





_————— 


Fabric count Tearing strength 
(picks/in.) (mean in lbs.) No. of tests 

160 3.74 5 
150 3.90 5 
140 3.93 5 

130 4.12 5 
120 4.26 5 
100 4.60 5 

70 5.13 5 


50 Failed in other direction 





TABLE V. ANALYSIS OF VARIANCE FOR TESTS 
Across WARP 





Degrees 
of Estimate 
Source of Sum of freedom of 
variation square ew variance F 
Among means 6.55 6 1.08 67 
Within means 0.46 28 0.016 


Total 7.01 34 — 





test diagram, this should result in more rapid cycling, 
and the frequency of maxima should increase with 
increase in fabric count. And the.direction of tear 
should not influence this relationship. As can be 
sen from Figures 5 and 6, the experimental data 
are in accord with this prediction in both directions 
of test, and the slope of the regression line is about 
the same in both cases. 

Class B—Strength Analysis. In calculating tear 
strength the method used involved calculating the 
weighted maxima, as discussed earlier in this paper. 
Table V shows the analysis of variance for tests run 
across the warp (data in Table IV). 
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Fig. 6. Frequency of breaks vs. fabric count (tested 
across the filling). 


TABLE VI. TEAR STRENGTH ACROSS THE FILLING 





Fabric count Tearing strength 
(picks/in. ) (mean in lbs.) No. of tests 

160 3.86 5 
150 3.82 5 
140 3.86 5 
130 3.90 5 

120 3.87 5 
100 4.00 5 

70 3.95 5 

50 4.50 5 








TABLE VII. ANALYsIS OF VARIANCE FOR TESTS 
Across FILLING 


Source of Sum of 

variation squares °F 2 F 
Among means ii5 7 0.25 9.3 
Within means 0.87 32 0.027 — 


Total 2.62 39 : — 





The critical F at the 1 percent level is 3.53. 
Therefore, it may be concluded that the means differ 
significantly among themselves—that is, the mean 
tearing strength varies with fabric count, the varia- 
tion being greater than that which would result 
from sampling fluctuations alone. Applying a cor- 
relation analysis, the calculation yields a coefficient 
of correlation of — 0.95, which shows a highly sig- 
nificant negative correlation. 

The regression line is found to be: 


y = 5.83 — 0.013 x, 
where y = strength in pounds 
and «+ = picks per inch. 


(See Figure 7.) 
Testing across the filling and performing an analy- 


sis of variance on the resultant strength data (in 
Table VI) yields Table VIT. 
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Fic. 7. Tearing strength vs. fabric count (tested across 
the warp). 
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The critical F at 1 percent is 3.25, so that the dif- 
ferences among means are significant. A significant 
correlation coefficient (— 0.83) is obtained and the 
regression line is found to be: 

y = 4.65 — 0.005 x, 
where y = strength in pounds 
and «= picks per inch. 

(See Figure 8.) 

Again, from the hypothesis, in testing across the 
warp as the filling count increases, crowding of 
yarns occurs more rapidly and a jaw of smaller width 
is formed. But as the density of warp yarns re- 
mains constant this means that fewer yarns are 
stressed. Thus a lower load will cause failure of 
the jaw, and the maxima will be lower for higher 
fillingwise fabric count. Thus the hypothesis calls 
for a negative regression, which is checked by the 
experimental data. 

In testing across the filling, on the other hand, as 
the density of picks increases a jaw is built up more 
rapidly, and consequently one of small width is 
formed. In this case, however, there are more yarns 
per inch in the jaw, so that the actual number of 
yarns stressed remains the same. The theory thus 
indicates a horizontal regression line. 

This is not quite realized experimentally, prob- 
ably for the following reasons: 

1. The yarns held in the pseudo jaw do not all 
rupture at once but have elements of progressive 
failure as units or in groups, in their behavior. 

2. As the count increases, yarns are crowded to- 
gether, which tends to decrease the area of contact 
and so to decrease friction effects. 

3. If only n friction points are needed to hold the 
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Fic. 8. Tearing strength vs. fabric count (tested across 
the filing). 
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crosswise yarns firmly enough to cause their ruptuy 
on further loading (that is, to form the “effective” 
jaws) the presence of more than » such points cap. 
not build up an effect on the result, as all points othe; 
than these » ones will have an effect on the “pseud 
jaws,” but not on the “effective jaws.” This differ. 
ence between the “pseudo” and the “effective” jays 
is well illustrated in the grab test for tensile strength, 
In that test the “pseudo jaws” extend over the whok 
width of the fabric, whereas the effective jaws lic 
within the area between the 1-inch jaws. It is there. 
fore possible for the regression line to deviate some. 
what from the horizontal. Experimentally we fin 
a regression line of negative slope but, as is called 
for by the hypothesis, the slope is considerably |ess 
than in testing across the warp. 
When a tongue-tear test is conducted on a spec. 
men and an autographic chart diagram is thus ob. 
tained it will be noted, in general, that the load te. 
quired to tear the specimen fluctuates between su. 
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cessive Maximum and minimum values. The A.S.- 
TM. specifications give the following procedure for 
evaluating these diagrams: “The machine shall be 
garted and the average load necessary to tear the 
fabric shall be observed, preferably by means of an 
autographic recording device.” 

What is meant by “average tear” or the method of 
finding this average is not given. It is even assumed 
that this average can be reported without reference 
to an autographic recording device. In actuality the 
fuctuations in load are so rapid that they do not 
permit any quantitative measurement of average tear- 
ing strength. Thus an autographic attachment is 
not just preferable but necessary. As will also be 
seen from the ensuing discussion, many complica- 
tions arise in measuring this average. 


Methods of Interpreting Tear-Test Diagrams 


Energy Evaluations. Figure 9 shows a typical 
load-stretch for a tongue-tear test. One 
method of finding the average tear strength is to 
find the shaded area A, by use of a planimeter or 
some allied method, and to divide this area by the 
length CD. The result is a valué for the average 
abscissa, representing load, and therefore gives a 
value for the average tearing strength. There is one 
possible serious error in such a method. The first 
break E might occur in two different samples at the 
same load, but in one case at a high extension and in 
the other at a low extension. In one case, there- 
fore, the cross-shaded area CEF may be small and 
in the other it may be large; and this area, when 
added to the total area, would have very different 
results on the average tearing strength in the two 
cases. But this area represents only the energy neces- 


curve 
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Fic. 11. Typical tear- 
test diagram showing no 
stretch angle corrections 
for energies. 
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sary to stretch the fabric to the tearing point and 
should not enter into a calculation of tearing strength. 
Thus area B in Figure 10 is a better area to use, 
where GH is drawn parallel with the load axis and 
at some extension higher than that at which the first 
break occurs. This area B should be divided by the 
length GI to give the average tearing strength. 

The above arguments are made for a machine with 
a loading jaw travel correction, but hold equally well 
for a machine without such correction, except that 
here the axes are not at right angles and the area K 
(Figure 11) must be found, the lines MN, PQ. being 
drawn parallel with the load axis. The area should 
be divided by MP to give an average tearing strength. 

Averaging Minima. It has been suggested that 
an average of the minimum points be used in order 
to give a higher factor of safety in determining the 
breaking strength of any fabric. The experiments 
of this investigation, however, indicate that the breaks 
actually occur at the maximum points, and that the 
minimum points occur at the end of a period during 
which the fabric takes up the slack left by previous 
Thus the minima do not in any way rep- 
In a fabric of high yarn 


breaks. 
resent breaking loads. 
strength the maxima would occur at high loads, but 
if the yarns were slippery so as to allow considerable 
slippage before an “effective” jaw is built up, the 
minima would occur at low loads, and would be far 
away from the actual breaking loads. The most de- 
sirable result is one reasonably close to the actual 
tearing strength, and so, although the method of 
averaging minima gives a high factor of safety, it is 
likely to give a value at variance with the actual tear- 
ing strength. The minimum values are also much 
more dependent upon the rate of load than the 
maxima, because these values are dependent upon 
the speed with which friction forces are created. 

Averaging Maxima. The method of averaging 
maxima would appear, on the basis of the present 
investigation, to be the most desirable method. The 
breaks actually do occur at these maximum points, 
so that if a load equal to that calculated as average 
either from averaging minima or from energy evalua- 
tion were applied to the fabric it would not break. 
The possible, but unlikely, exception is the case in 
which the first maximum occurs below the average 
load computed by either of the above methods. In 
this instance the fabric will begin to tear but will 
not continue to do so unless the second peak is also 
below this computed average. 
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Fig. 12. Photograph of 5X5 basket weave showing 
damage due to slippage, but no tearing. 


If, conversely, the first maximum point were 
higher than the load obtained by averaging maxima, 
the fabric would not begin to tear even when what 
was considered the average tearing load was im- 
pressed on it. When the first maximum point is 
below the average of the maxima, the fabric will fail. 
Thus the value of tearing strength found by averag- 
ing maxima is sometimes a little too low and some- 
times a little too high, but such an average tearing 
strength is the closest available approximation to the 
load which will actually tear the fabric. 


Methods of Increasing Fabric Tear Strength as 
Measured in the Tongue-Tear Test 


There are essentially three ways to increase the 
tear strength as recorded in a tongue-tear test when 
a fabric is tested across warp or filling. 

The first method is to decrease the fabric count in 
the other direction from that which is being tested. 
This results in fewer friction points being formed, 
and consequently results in a wider “pseudo” jaw. 
This wider jaw then contains more yarns to take the 
load and so the strength goes up. The tear strength, 
in the direction in which the fabric count is lowered, 
is either not decreased at all or decreased only 
slightly, as shown previously in this report (Figure 
8). 

The second method consists in keeping the fabric 
count constant but in using yarns with higher tensile 
strengths in the direction across which the tear 
strength is to be tested. This method can be used in 
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conjunction with the method of changing fab, 
count; for example, in the direction in which fabric 
count is lowered above, stronger yarns could be use 
to restore any possible small drop in tearing strengt, 

The third method is to increase the tearing strengt} 
by decreasing the friction effects in the fabric, eithe; 
by using more slippery yarns or longer floats in the 
weave. It will be seen from the photograph of the 
results of a tear test run on a 5-by-5 basket weaye 
balloon fabric (Figure. 12) that if the floats ar 
lengthened sufficiently the fabric will not tear at al! 
However, in this case, the increase in tear strengt 
is of little use because the fabric is damaged by slip. 
page as much as it would be by tearing. There js 
probably a most efficient float length, depending oy 
the yarn characteristics, which has the highest tear. 
ing strength and the lowest damage due to slippage, 

All three methods can be used in conjunction to 
obtain a fabric with approximately equal tearing 
strengths in both directions tested, but also with 
higher tearing strengths than were previously ob- 
tained. 

It is also important to state that all these methods 
seem to have points of optimum efficiency below or 
above which the results are less and less desirable. 
It is obvious, for example, that we can lower fabric 
count so much that the fabric will come apart with- 
out tearing. The existence of this optimum point 
in the case of floats has already been demonstrated. 
These optimum points depend upon yarn and fabri 
characteristics and must be determined for each 
fabric tested. With knowledge of these optimum 
points and the general laws stated above, it should 
be possible to get higher, better-balanced tearing 
strengths in fabrics for which these conclusions hold. 
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“) Effect of Tire Cord Uniformity on the Strength of 
ric ; : 

we Tire Fabrics 

ngth 

- Howard J. Philipp* 

the Southern Regional Research Laboratory, New Orleans, Louisiana ** 

E the 

am The strength of tire fabrics, which largely determines tire carcass strength. is 


a dependent not only upon the average strength of the tire cords of which the fabric 


all is made but also upon their uniformity. The degree of uniformity can be meas- 
ngti ured by the coefficient of variation of strength and of elongation, but such data do 
slip not, by themselves, show directly the influence of tire cord uniformity on fabric 
re is strength. Various methods of estimating the effective strength of tire cord are 
an discussed. A formula is presented which permits a simple calculation of the effec- 
ear- tive cord strength from the coefficient of variation of cord strength. The various 
age methods show a satisfactory degree of correlation. The effective cord strength of 
n to several rayon and cotton tire cords has been calculated. 

ring 

with Pe ae Te: 2 

ob- 

THE cord fabric used in the carcass of automobile the cord in the fabric depends not only upon the 
10d5 | tires differs from most ordinary fabrics chiefly in one average strength of the cord but also upon its uni- 
OT respect : it possesses strength either entirely or almost formity. As a measure of uniformity the spread of 
ie exclusively in only one direction—namely, parallel the traces on the load-elongation charts and the 
bn with the lay of the tire cords composing it. In the range of strength and elongation values have been 
ith crosswise direction the cords may be held together by employed in routine measurements. For more exact 
pint Tweak filling yarns, spaced widely apart, which are comparisons the coefficient of variation of the strength 
ted just strong enough to hold the cords in place during readings has been used. However, it has not been 
bn the calendering operation; or the cords may be possible to evaluate the effect of a given degree of 
“1 calendered directly from a creel. These filling yarns, non-uniformity on the strength of the tire-cord 
i") if they are present, are expected to break either be- fabric, or to express the difference in uniformity of 
- fore or soon after the tire is put into service. The two different cords in terms of carcass strength. 
” strength of the tire fabric, which largely determines With the advent of new industrial fibers such as 
MT carcass strength, is therefore dependent exclusively rayon and nylon, in the tire-cord field attention is 

upon the tensile strength and stretch characteristics focused on this factor of uniformity because some 

oi the cords making up the fabric. of the new synthetic tire cords may have a different 
) One commonly used method of estimating the degree of uniformity from that of the cotton cords 
cl | strength of the carcass is to multiply the average heretofore used in tires. Accordingly, it becomes 
. single-cord strength by the number of cords per inch more important than ever to be able to evaluate the 


in each ply and to add these figures together to ob- 
tain an index of the total carcass strength. Such an 
estimate is based upon the assumption that the cords 
possess the same strength in the tire fabric that they 
show when broken individually. It is generally 
recognized, however, that the effective strength of 
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influence on tire-cord fabrics of varying degrees of 
cord uniformity. In the present study an attempt 
is made to determine quantitatively the maximum 
strength which the cords, otherwise ideally dis- 
posed, may be expected to show in the fabric. This 
strength, which may be called “effective cord 
strength,” may be expressed as a percentage of the 
average single-cord strength. Thus the effective 
cord strength indicates what percentage of the aver- 
age cord strength can be utilized in a fabric, and 
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STRENGTH AND ELONGATION OF SEVERAL RAYON AND COTTON TIRE CoRDS 


AND THEIR COEFFICIENTS OF VARIATION 
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TABLE I. 
Strength 
Coefficient 
Cord No. Mean of variation 
(Ibs.) %) 
(R-1 11.56 2.31 
R-2 12.40 3.26 
|R-3 11.48 2.54 
Rayon{ R-4 11975 2.81 
R-5 11575 3.10 
R-6 11.03 2.61 
R-7 12.92 2.05 
{CC-8 23.78 3.51 
|CC-9 2112 4.26 
CC-10 2142 3.63 
CC-11 19.73 3.70 
: }CC-12 14.36 5.53 
Cotton) cy 13 14.80 5.16 
|CL-14 17.33 3.86 
|CL-15 17.30 4.13 
|CL-16 19.26 3.75 


(CL-17 


21.65 


4.64 


provides a means for comparing the strength of 
different tire cords of different degrees of uniformity. 


Materials 


The tire cords employed in the present study con- 
sisted of ten different cotton and seven rayon cords. 
The rayon cords were all commercial, continuous- 
filament products, identified by the reference num- 
bers R-1 to R-7. The cotton cords fall into two 
groups. Five cords, referred to below as CC-8 to 
CC-12, were of commercial origin, whereas the other 
five cords, identified by the reference numbers CL- 
13 to CL-17, were made at this Laboratory on con- 
ventional textile machines, without subsequent 
stretching. The breaking strengths of the tire cords 
and their elongations at 10 pounds and at break are 
listed in Table I, together with their coefficients of 
variation. These data represent means, based on 
100 individual measurements each, performed under 
standard conditions of temperature (70° F) and hu- 
midity (relative humidity 65 percent) on a Scott 
tire-cord tester, in accordance with A.S.T.M. [1] 
specifications for testing tire cord. 


Calculation of Fabric Strength from Cord Load- 
Elongation Curves 


In order to calculate the strength of a fabric com- 
posed of parallel tire cords of different strength and 
stretch, one may consider what happens when a load 


Elongation at 10 lbs. 


15.43 


Ultimate elongation 


—__. 


Coefficient Coefficient 

Mean of variation Mean of variation 
(%) (%) (%) (%) 
13.95 2.29 16.16 2.46 
11.01 3.64 13.69 4.90 
18.19 2.86 20.78 2.66 
12.17 2.74 14.28 2.80 
11.69 4.08 13.96 3.80 
13.14 3.76 14.89 2.81 
10.34 4.21 14.25 3.58 
5.04 3.07 9.81 3.34 
5.01 a-22 9.51 4.60 
9.04 Bute 14.55 4.62 
4A2 4.64 10.91 4.64 
4.89 2351 6.53 5.28 
13.44 2.90 16.95 3.76 
1347 3.87 18.85 3.81 
9.34 3:27 13.67 2.66 
1353 3.47 19.03 2.89 
3.40 


22.21 


is applied to such a structure. Since the mechanical 
characteristics of the individual cords are not the 
same, the total load is not evenly distributed among} 
all the cords. Each cord supports a load determined 
by its individual load-elongation curve. As the totd| 
load on the fabric is progressively increased, a1} 
elongation equal to the lowest ultimate elongation o/ 
the cords in the fabric will be reached. This wil 
lead to rupture of the first cord. Without increas 
of the total load there will be a redistribution with - 
crease of the load carried by the remaining cords 
As the total load is further increased, more and mort 
cords will be broken, until the remaining cords cai 
no longer support the total load. At this point the 
structure fails. The maximum load supported bi 
the fabric at this moment is equal to the breaking 
strength of the fabric. It is less than the product 0 
the mean strength and the number of cords. Thee 
considerations, applied to a representative number 0 
tire cords of which a particular fabric is made 
permit an estimation of the expected fabric strengti 

In this connection it is interesting to note thd 
Brown, Mann, and Peirce [2] have carried 0 
similar calculations for the maximum realizable fibe 
strength in a cotton yarn, using fifty fiber lo 
elongation curves each for five different cottol 
They found that, on the average, because of the fie 
variability alone, not more than 47 percent of t 
single-fiber strength could be utilized in a ya" 
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‘TABLE If. 


EFFECTIVE CoRD STRENGTH ESTIMATED BY DIFFERENT METHODS 


Effective cord strength, in percent of average cord strength, 








calculated from 





Coefficient of 20 100 “normally distributed”’ by 
variation of load- actual _ breaks (equation 1) or — serigraph 
strength elongation breaks from coefficient of group 
Cord No. (%) curves (equation 1) variation (equation 2) tests 

R-7 2.05 96 95 94 — 
R-1 2.31 96 96 94 97 
R-3 2.54 92 93 93 97 
R-6 2.61 94 92 93 96 
R-4 2.81 96 94 92 98 
R-5 3.10 92 94 92 97 
R-2 3.26 97 93 92 94 
CC-8 3.51 97 92 91 — 
CC-10 3.63 90 92 91 85 
CC-11 3.70 95 91 91 88 
CL-16 3:45 91 89 90 88 
CL-14 3.86 92 92 90 91 
CL-15 4.13 88 91 90 88 
CC-9 4.26 94 90 90 87 
CL-17 4.64 89 88 89 90 
CL-13 5.16 85 89 88 90 
CC-12 5.53 87 89 87 90 


1,000 theoretical Determined 














Actually, not even this percentage is reached in cot- 
ton yarns because of other factors such as spiral 
structure, incomplete “tying-in” of fibers, imperfect 
yarn structure, etc. [2,3]. Similarly, in a tire there 
are certainly other factors aside from non-uniformity 
of the cords which will have an effect on fabric 
strength, so that “effective cord strength” data are 
to be considered maximum rather than actual values. 

This very laborious and cumbersome procedure 
was employed for the calculation of the effective 
strength of fabrics made from the seventeen cords 
described in Table I. Twenty load-elongation curves 
were picked at random from the hundred curves 
available for each cord. If the fabric had consisted 
of these twenty cords only, the cord with the lowest 
ultimate elongation would have been the first to 
break. Hence, the lowest ultimate elongation was 
determined, and the load carried by each of the re- 
maining cords at this elongation was read from its 
load-elongation graph and the loads were totaled. 
This procedure was then repeated with an elonga- 
tion equal to the next lowest ultimate elongation, 
and so on until the maximum load was found. This 
maximum load divided by the number of cords in 
the fabric and expressed as percentage of the aver- 
age single-cord strength gave the effective cord 
strength. The results of these computations are 
shown in the third column of Table II. The effec- 


tive strength of tire cords in a fabric, it may be seen, 
is considerably greater than the effective strength of 
cotton fibers in a yarn. 

This method is very time-consuming and must, 
therefore, be restricted to a relatively small number 
of load-elongation curves, which greatly reduces the 
accuracy of the estimate. Furthermore, in order to 
be able to read the load carried by a tire cord from 
its load-elongation charts, several graphs must not be 
superimposed on the same chart, as is customary in 
ordinary tensile testing. This further complicates 
this method. 


Calculation of Fabric Strength from Tire-Cord 
Strength Data 


Another approach to the problem may be to cal- 
culate the effective cord strength under the assump- 
tion, as a first approximation, that when subjected to 
a load the cords in a fabric break in the order of in- 
creasing breaking strength, and not in the order of 
increasing ultimate elongation. Strictly speaking, 
this is the case only when all the cords in the tire 
fabric follow the same load-elongation curve and 
differ only in the end-point of the curve. In that 
case there would be a perfect correlation between the 
coefficient of variation of strength and that of ulti- 
mate elongation. Actually, the curves for different 
specimens of the same cord do not deviate from this 
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requirement too much, and, in the case of the seven- 
teen tire cords examined in this test, the correlation 
coefficient between the two coefficients of variation 
was found to have the value of 0.50, which is statis- 
tically significant. 

Therefore, in this procedure the load-elongation 
curves of a representative number of tire cords are 
not arranged according to their ultimate elongation 
but according to their breaking strength, and the 
maximum realizable strength of the aggregate is cal- 
culated by assuming that the first cord to break is 
the weakest one and that the load is evenly dis- 
tributed among the surviving cords. The total load 
carried by the fabric after a certain number of cords 
have broken is then equal to the breaking load of 
the last cord which broke multiplied by the number 
of surviving cords. If the cords are given numbers 
in the order of decreasing strength, each cord is 
characterized by an order number n and a breaking 
strength S,. The order number n, it will be noted, 
gives the number of cords capable of supporting the 
load S,. The load carried by the fabric after a cer- 
tain number of cords have broken is then equal to 
the product of the order number and the breaking 
strength of the last cord that broke. Therefore, the 
maximum of this product, (7.S))max. gives the 
strength of the fabric, and (7.S,)max/N is the effec- 
tive strength of the cords in the fabric, if N is the 
total number of cords in the fabric. Expressed as 
a percentage of the average single-cord strength S, 
the effective cord strength F is then 


_ 100 (Se dex 


= (1) 
N.S 


E 





This idea was first applied to the calculation of the 
influence of fiber uniformity on yarn strength by 
Turner [3]. In four samples of cotton, represent- 
ing two varieties, he found the maximum effective 
fiber strength in a yarn to be only 50 percent of the 
average single-fiber strength, as determined from 
1,000 single-fiber breaks each. This is in good 
agreement with the value obtained by Brown, Mann, 
and Peirce [2] with the aid of actual load-elongation 
curves. 

Equation (1) was applied to the seventeen tire 
cords for which 100 breaks each were available, with 
the results shown in column 4 of Table II. In this 
table the seventeen samples of tire cord are arranged 
in the order of increasing coefficient of variation of 
strength, and it may be seen that there is a general 
trend for the calculated fabric strength to decrease 
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as the degree of uniformity decreases. Also, there 
is good agreement with the values in column 3 ob. 
tained by the first method. This is further shown by 
Figure 1, in which the effective cord strength, a5 
determined by both methods, is plotted as a function 
of the coefficient of variation of cord strength. 


Calculation of Effective Cord Strength from Co. 
efficient of Variation of Strength 


Contrary to that of single fibers, the strength of 
tire cords from a given sample approaches very 
closely a normal distribution. Therefore, instead of 
using actual cord strength data, it is possible to per- 
form the calculations with a set of theoretical values 
taken from a normal frequency distribution and ar- 
rayed in the same way as were the 100 actual strength 
data used for application of equation (1). Since the 
normal distribution is based on an infinite popula 
tion, this treatment has the advantage of generalizing 
the results. Such an arrayed distribution is com- 
monly known as a cumulative frequency distribution 
and the magnitude of the “strength” value at any 
desired order number can be obtained readily from 
tables of areas of the normal curve. The tables 
usually give the normal distribution for a standard 
deviation of 1 and a mean of 0, but values for any 
other desired standard deviation and mean can easily 
be computed by well-known methods. The cumule- 
tive frequencies—that is, the areas of the normal 
curve from any particular “strength” value to w- 
finity— correspond to the order numbers. To carry 
out the operation called for in equation (1), the 
maximum for the product of the normally distributed 
“strength” values and their cumulative frequencies 
was determined, taking 100 as the mean “strength” 


Coefficient of Variation of Gord Strength, 
Percent 


Effective Cord Strength, 
Percent 


80 
Fic. 1. 


The effect of cord strength variability ' 
effective cord strength. Open circles indicate pot 
calculated from 100 actual strength measurements; J" 
circles are calculated from 20 load-elongation diagram 
the curve from 1,000 “normally distributed” theoret 
strength data. 
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so that the standard deviation and the coefficient of 
variation had the same numerical value. Maxima 
were computed for distributions, with coefficients of 
variation ranging from 0 to 10 percent, and for the 
seventeen coefficients of variation in column 2 of 
Table II. The results, listed in column 5, 
good agreement with those in columns 3 and 4. 
’ All the data on effective cord strength obtained by 
application of formula (1) to normally distributed 
values are represented by the curve in Figure 1. 
Any discrepancies between the data obtained on 100 
actual breaks and this curve are considered to be due 
partly to deviations of the distribution of the 100 
breaks from normal distribution and partly to differ- 
ence in sample size. In the latter respect this curve 
is probably an even better estimation of effective cord 
strength than the values based on 100 actual breaks. 
The function relating effective cord strength with 
the coefficient of variation of cord strength could, of 
course, be derived from equation (1) and the equa- 
tion of the normal frequency curve. Unfortunately, 
this leads to complicated expressions, for which the 
solution can only be approximated. However, since 
solutions for specific coefficients of variation up to 10 
percent have already been obtained, it is possible to 
approximate the function by an empirical equation. 
By variously plotting the data for E (from Table II, 
column 5) as a function of the coefficient of variation 
of strength V (from Table II, column 2) it was 
found that an almost straight line is obtained when 
\/E is plotted as a function of V. Evaluation of the 
constants and rearrangement lead to the equation 


100 
1.01 + 0.0257 


This equation was found to give good agreement 
with effective cord strength data computed by ap- 
plication of equation (1) to an array of normally dis- 
tributed values, over a wide range of coefficients of 
variation. 

Since the coefficient of variation can easily be com- 
puted from a series of strength data obtained by the 
usual method of measuring tire cord strength, it is 
a simple matter to estimate the maximum strength 
which any sample of tire cord would exhibit when 
woven into a tire fabric, either by the use of equa- 
tion (2) or from Figure 1. 


are in 


jean 





(2) 


Experimental Determination of Effective Cord 
Strength 

In addition to the above-described methods of cal- 

culating effective cord strength, the possibility of an 
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experimental determination also has to be consid- 
ered. An experimental determination of effective 
cord strength would require simultaneous breaking 
of a large number of parallel cords which are all 
under uniform initial tension and are not allowed to 
slip. This is a requirement which is very difficult 
to fulfill experimentally. The problem is similar to 
that encountered in the group testing of single yarns 
by the skein test or by the serigraph group test. Of 
these two methods, the serigraph test described by 
Haven [4] is definitely superior as a group test. 
Although it was realized that this test has many 
shortcomings, it was applied to fifteen of the seven- 
teen tire cords because of its relative simplicity. 
The tire cord to be tested was wrapped around a 
yarn-appearance board at a fairly constant tension by 
means of a Suter Yarn Evenness Controller of the 
type commonly used for preparation of yarn-appear- 
ance boards. When 40 ends had been laid side by 
side their relative positions were fixed by strips of 
Scotch drafting tape, spaced 10 inches apart, and the 
specimen was carefully removed from the appear- 
ance board by cutting the cords beyond the adhesive 
tape. The specimens prepared in this way were 
then placed between the fabric jaws of a Scott hori- 
zontal tester of 800-pound capacity, care being taken 
that the cords were all held under as nearly uniform 
tension as possible and were as nearly parallel as 
possible to the direction of pull. These conditions 
are difficult to attain, and this constitutes one of the 
main weaknesses of the test as applied to this prob- 
lem. The distance between jaws was 10 inches in 
order that the data would be comparable with those 
obtained on single cords. Ten specimens each were 
broken and the effective cord strength, computed 
from the means, is shown in the last column of 
Table II. Agreement with the data obtained by the 
other methods is not very good. It may be noted, 
however, that despite the many imperfections of the 
experimental method there exists a definite relation- 
ship between the data obtained by the serigraph 
method and those calculated from equation (2), as 
well as those calculated from cord load-elongation 
curves. This is indicated by a correlation coefficient 
of 0.71 between the effective cord-strength data 
obtained experimentally and those calculated from 
equation (2) and by a correlation coefficient of 0.51 
between the former and the data obtained from load- 





402 


elongation curves. Both correlations are statistically 
significant, 0.71 being highly significant. 


Discussion of Results 


Of the different methods which permit an estima- 
tion of the effective strength of tire cord, equation 
(2) is obviously the simplest. With the aid of this 
formula the effective cord strength can be calculated 
from the strength data usually obtained in the de- 
termination of average cord strength. It must be 
remembered, however, that this equation is based on 
the same assumption as equation (1)—namely, that 
the cords in a fabric break in the order of their break- 
ing strength rather than their ultimate elongation, 
which assumption is only approximately fulfilled. 
However, agreement between data obtained by this 
method and by calculations based on actual load- 
elongation curves (Table II, columns 5 and 3) is 
satisfactory, the correlation coefficient being 0.75. 
The latter method is fundamentally the best method, 
but its disadvantage is its extremely cumbersome 
procedure, especially when applied to a relatively 
large number of load-elongation curves. However, 
if the number of curves employed is limited, the pre- 
cision of the result is reduced, and the theoretical 
advantage of this method is therefore lost. An esti- 
mation of effective cord strength by the use of equa- 
tion (1) on a representative number of tire-cord 
strength readings has no advantage over that ob- 
tained by use of equation (2), except when there is 
a definite departure of the strength readings from a 
normal distribution. The method is also more time- 
consuming. In general the application of equation 
(2) will.probably provide the more useful method. 

The direct experimental method, while theoreti- 
cally simple, would be useful only in the determina- 
tion of effective cord strength if considerable im- 
provements were made in the serigraph technique. 
Despite its experimental imperfections, the data ob- 
tained by the serigraph test show a definite relation- 
ship between the direct experimental method and the 
theoretical methods. Although the serigraph group 
test, as employed in the experiments described here, 
does not seem to furnish a reliable estimate of effec- 
tive cord strength, the positive correlations indicated 
above lend support to the theoretical methods. With 
an improvement in experimental technique these 
correlations may be further improved. 

Obviously, any of the above methods of calculating 
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the effective strength of a tire cord in a tire fabric 
takes into consideration only the influence of upnj. 
formity. Other factors, such as non-uniform tep. 
sion of the cords in the fabric, the distribution oj 
stress in the different plies of the tire, adhesion oj 
the cords to rubber, etc., will also affect the realiza. 
ble single-cord strength, but they do not originate jp 
the tire cord and can be controlled to some extent. 
It is also realized that in a tire carcass breaks occyr 
under conditions which are different from those in q 
Scott tester. However, it is reasonable to expect 
that the influence of these conditions will be roughly 
the same for any tire cord, no matter what its varia. 
bility. The uniformity of the tire cord is an in. 
herent cord property and should be included in any 
estimation of fabric strength. 

It is suggested that effective cord strength rather 
than average single-cord strength be used in the 
computation of the index of tire carcass strength, 
The most convenient method of estimating effective 
cord strength at this time is by means of equation 
(2). For example, the index of carcass strength of 
a 6-ply tire with 30 cords per inch made from a cord 
of 15 pounds’ breaking strength is considered to be 
lower than that of a similar tire made with cords oi 
16 pounds’ strength—namely, 2,700 pounds as against 
2,880 pounds. If, however, their respective coel- 
ficients of uniformity of strength are 2 and 6 per- 
cent, then, according to formula (2), the cord with 
a breaking strength of 15 pounds has an effective 
strength of 14.2 pounds, whereas that with a break- 
ing strength of 16 pounds has an effective strength 
of only 13.8 pounds. The index of carcass strength 
of the two tires should be computed to 2,560 and 
2,480 pounds, respectively ; that is, the strength rela- 
tion between the two is reversed.* 
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A Study of the Pressley Cotton Fiber Strength 
Tester* 
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Simon Williams and E. V. Painter 


Summary 


|. With a very homogeneous sample (a single 
lngth group ) the Pressley Tester reliably distin- 
suished between a difference of 0.5 Index with 10 
breaks, including variations between two machines 
and two operators. Under conditions making for 
more variable samples, this difference should be 
regarded as a minimum value. 

2. A difference of 0.27 + 0.08 Index was found 
between two typical machines and a 0.15 + 0.07 In- 
dex difference was found between two experienced 
operators on the same machine. With a large num- 
ber of samples (30 or more) these differences are 
ignificant, but they fall within normal sample varia- 
tion for only 10 breaks. 

3, Analysis of 120 breaks from a single length 
group from a bale sample of a single variety of cot- 
ton indicated that the Pressley Indices obtained did 
not come up to calculated accuracy. This indicated 
that the individual values were not normally dis- 
iibuted. An eccentricity of cotton sampling often 
encountered in this and other fiber tests is proposed 
to explain this anomaly—namely, that small groups 
a fibers representing some common point of origin 
sem to persist in highly localized clusters. This 
phenomenon has been labeled a “concentration 
effect.” 

4. A study of various bundle widths indicated a 
(lecrease of approximately 1.0 Index (13 percent) 
as the bundle was widened from 1% inch to 1% inch. 
It was further shown by this study that wider bundles 
emphasized machine eccentricities and data varia- 
tility. It is suggested as a remedy, therefore, that a 
tandard width within narrow limits be established. 
ltis felt that ultimately a redesign of the jaws and 
jaw supports will be necessary to increase the pre- 
sion of the test and the reliability of any one 
machine, 


’. A number of further possible sources of error 
7h contribution of the Research Division, National Cotton 
\ouncil of America, in affiliation with The Bureau of In- 


‘ustrial Chemistry at The University of Texas, Austin, 
exas, 


were investigated and, while certain definite differ- 
ences were indicated, on the whole the variations 
due to these sources were within the limits discussed 
in paragraph 1 above. These possible sources of 
error were: 


(a) Various jaw pressures on the bundle of cotton, 
arising from various values of measured torque 
applied to the jaw screws. 

Various bundle weights, within the range nor- 
mally encountered. 

Various degrees of misalignment of the bundle 
(that is, “bundle angle’). 

Time of day at which tests were made. 

Worn jaw screws. 


(b) 


6. Finally, it seems highly advisable from the re- 
sults obtained in this study not to rely upon data 
obtained from one machine alone. Constant refer- 
ence should be made to other machines through a 
uniform “check cotton,” or, better still, by making 
half the breaks within a test on one machine and 
half on another, with a constant reference to a 
“check” cotton. Thus it becomes much simpler to 
determine exactly when a particular machine begins 
to give erratic results, indicating the necessity for a 
complete checkup on the working parts to remove 
the source of trouble. 


Experimental Procedure 


Since its announcement in 1942 [1], the Pressley 
Cotton Fiber Strength Tester has largely replaced 
the Modified Chandler Bundle Test as a method of 
evaluating the relative fiber strengths of various 
cottons by virtue of being simpler and more rapid. 

However, after making thousands of tests in this 
laboratory during the course of the past two years, 
it was found impossible to duplicate the accuracy of 
results noted by Pressley [1]. Furthermore, it was 
found that the techniques employed in utilizing the 
Pressley Tester varied widely in the different lab- 
oratories of the country, and that confusion and un- 
certainty had developed regarding the accuracy of 
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the test. Eccentricities in test data have been vari- 
ously attributed to machine design, operator differ- 
ences, machine differences as affected by the leather 
in the jaws, jaw-screw pressure, bundle weight and 
shape, etc. 

In an effort to evaluate some of these variables, 
and to permit the further use of the tester without 
necessitating its redesign, the data reported below 
were accumulated. They are in no sense complete 
and refer only to the machines in use in the labora- 
tories of the National Cotton Council. However, 
these data permit certain conclusions of sufficient 
general interest to be called to the attention of the 
laboratories working with cotton fibers. It is hoped 
that they will be of value in determining whether or 
not to recommend adoption of the Pressley Test as a 
standard. 


Description of the Tester 


For those unacquainted with the Pressley Tester, a 
standard model is shown in Figure 1. A brief de- 
scription of the parts and their use follows, but for 
complete details reference should be made to Dr. 
Pressley’s article [1]. 

Referring to the numbers in Figure 1, a typical 
“break” is made as follows: 

A pinch of cotton (2, left) is combed on the small 
comb at the base of the jaw holder (1), and then 
placed in the jaws. The tops of the jaws are closed 
and the screws tightened. The jaws are removed 
from the holder and all cotton protruding from 
either side is trimmed with the knife (3, left). The 
jaws are held together by the bundle. After trim- 
ming, the jaws are inserted in the supports at (4). 
The sliding weight (5) is released and allowed to 
travel down the track (which is adjusted to a 3- 
degree inclination). When the bundle breaks, the 
arm drops, and the brake stops the sliding weight 
immediately, permitting a scale reading to be made 
(6). The jaws are then removed from the tester 
and the two halves of the broken bundle (2, right) 
are removed with a pair of tweezers (3, right) and 
placed on the arm of a torsion balance (not shown) 
for weighing. The scale reading is then divided by 
the bundle weight to give the Pressley Index. 


Materials Tested 


In order that the data represent as homogeneous 
populations as it was feasible to obtain, all tests were 


made on either: 
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1. A thoroughly blended sample of U.S.D.A, 194; 
check test sample No. 1-115, obtained through the 
courtesy of the Cotton Ginning and Fiber Testing 
Laboratories, U.S.D.A., Stoneville, Mississippi. 
The data supplied by the U.S.D.A. indicated ap 
average Pressley Index of 7.52 for the sample. No 
other statistics were given. Three different sets 
of data on this cotton accumulated during this study 
gave the following results: 


(a) 36 breaks: 












Average — 7.56 











S. D. —0.29 
S. E. —0.049 
(b) 20 breaks: Average — 7.60 
S.D. —0.44 
S. E. —0.101 
(c) 20 breaks: Average — 7.56 
S D. —0.38 
S. E. —0.087 






2. An accumulation of fibers representing the ;,. 
inch, 1%,-inch, and 14-inch length groups, each 
segregated from the others, selected from a bale 
sample of Bobshaw No. 1 cotton by means of a 
Suter-Webb Sorter. 

This bale sample, taken from a Middling White 
bale supplied by the Bobshaw Chemurgic Plantation, 
Heathman, Mississippi, weighed 400 grams and was 
accumulated by taking 8 pinches from each of the 6 
sides and 3 pinches from the center of the bale. 















Methods 


All tests were made under standard conditions of 
temperature and humidity (65 percent R.H., 70°F). 

Two machines and two operators were used ex- 
clusively during the study. 

Controlled pressures on the jaw screws, as wel 
as estimates of pressures normally reached by the 
operators, were obtained by means of a Sturtevatt 
Torque Wrench, 0-25 inch-pounds capacity, wit! 
a spacial adaptor fitting the wrench to the jaw screws 

All weighings were made on a Roller-Smith Tor 
sion Balance, O0-52-milligram capacity. The @ 
curacy of this balance was found to be quite satis 
factory when compared to a standard chainomatt 
balance. 

Tests for significance of differences were made |) 
an analysis of pooled variance and the use of Stl: 
dent’s “t” function. For the purpose of this stud 
a real or significant difference was defined as thd 
difference between any two average values which i 
dicated a minimum of 95 percent probability that ti 
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two average values differed because of some factor 
other than a normal sampling variation, as defined by 
Student’s probability curve [2]. 


Experimental Results; Discussion 


In initiating a study of the particular variables 
noted below, several indeterminate factors were 
recognized as capable of influencing the data but 
were not considered as being within the scope of 
this study. They were: 

1. In the preparation of the bundle, the effective- 
ness with which short fibers and trash are removed. 
The effect of trash is obvious.‘ The influences of 
short fibers may be several. The efficacy of test 
depends in part on the fibers extending completely 
across the jaws, at right angles to the edge of the 
jaws. Short fibers may float at odd angles in a 
bundle and may extend: but a fraction of the distance 
across the jaws. Beyond exercising care in comb- 
ing the bundles during their preparation, no further 
attempt was made to evaluate the influence of this 
variable. 

2. In building the tester, the efficiency with which 
the distance between the contact faces of the two 
jaws approaches sero. Small deviation from zero 
would probably bring about a distortion of the fibers 
between the jaws, causing shearing effects of inde- 
terminate magnitude. Moreover, if there is to be 
any space between the two jaws, it would seem that 
a fairly wide spacing permitting an adjustment of 
fibers to the stress through slippage with a concomi- 
tant reduction of apparent 
strength losses due to pro- 
gressive failure would he 
desirable. Again, no at- 
tempt was made to do more 
than recognize the existence 
of this variable and let this 
recognition enter qualita- 


tively into attempts to set 
a limit of accuracy on the 
tester. 

3. In making the test, the 


effectiveness with which 


Fic, 1. Photograph of a 
standard model of the Pressley 
lester, 
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fiber slippage in the bundle can be reduced to a 
minimum and the crushing and shearing of fibers 
avoided. The steel face of each jaw, which is 
tightened against the leather on which the fibers are 
laid, is grooved, and the fiber bundle bends over the 
edges of this groove. By the time sufficient pres- 
sure has been exerted to eliminate fiber slippage 
(at least gross slippage), it is conceivable that a 
considerable shearing force has been set up against 
the fibers, particularly those fibers immediately ad- 
jacent to the steel jaw face. No attempt was made 
to express this effect quantitatively except as the 
study of the effect of jaw-screw pressure might be 
interpreted in this light. 


Part I. Variations Due to Machine, Operator, and 
Sampling Factors 


Keeping these indeterminate effects in mind, the 
following factors were studied: 

l. Effect of Two Different Machines on_ the 
Pressley Index. Utilizing the fibers from the three 
length groups selected from the Bobshaw No. 1 bale 
sample, each operator made 30 breaks in each length 
group on each machine. 

The results of these tests are 
Table I. Analysis of the data indicated that opera- 
tor B could show a real difference between the two 
machines in all three cases, but operator A could 
show a real difference only once in three times. 
However, when the data of both operators were 
pooled for each machine, a real difference was evi- 


summarized in 


















TABLE I. 








Sample length 


group No. of 
(in. ) Operator Machine breaks 
18 A xX 30 


A Y 30 









30 
30 


B 
B 


60 
60 


A+B 
A+B 


alas 







30 
30 


30 
30 


60 








dent each of the three times. The extent of these 
three differences was 0.15, 0.41, and 0.25, averaging 
0.27 + 0.08 Index. 

No reason for this difference between the two 
testers was apparent. Nor was there any good rea- 
son to believe that the results might not reverse 
themselves at a later date, since the development of 
worn jaw screws, leather fatigue, etc., and the con- 
comitant effects of developments noted later in this 
report are continuous and affect any tester in use. 

The point to be made, however, is that the chances 
for increased accuracy of test data are much greater 
if more than one machine is used in testing a given 
sample, or if several testers are utilized in standard- 
izing a check test cotton, which may then be used to 
gage the influence of wear and tear on any one 
machine. 

2. Effect of Operator Difference on Pressley In- 
dex Values. Table II summarizes the tests run for 
the purpose of isolating the effects of operator differ- 
ences. Actually, these are the same data shown in 
Table I, but regrouped to illustrate the point in 
question. 

Analysis of Table II indicated that two out of 


ee nae en a ES, 
EFFECT OF MACHINE DIFFERENCE ON PRESSLEY INDEX 
(Bobshaw Bale Sample) 











Difference Probability 
Pressley Index between difference is real 
Average Sap. machines (%) 
8.22 0.33 0.04 39.0 
8.2 0.24 






0.43 0.35 


0.32 





8.18 0.38 0.15 98.0 
7 





0.34 99.2 











0.46 99.9 










0.41 99.9 





three times there was no real difference between 
operators, but when the data for both machines were 
pooled for each operator, the accuracy was increased 
to the extent that two out of three times a real differ- 


ence existed between operators. The average value 
of these differences between operators was 0.15 
+ 0.07 Index. 

The nature of these data were such as to lead to 
the question: Were the operators truly eccentric in 
their testing techniques, or could the results be due 
to exceedingly unusual sample variations despite the 
apparent care that had been exercised in preparing 
the sample and its universe? 

To study this point further, the data obtained for 
use in Tables I and II were analyzed for some of the 
effects of the number of breaks made. 

3. Effect of the Number of Bundles Broken ov 
the Pressley Index Value. In Table III, there art 
summarized the statistics of all breaks made within 
each length group isolated from the bale of Bob- 


shaw No. 1. | 

To make the most effective use of these data, 
was necessary at this point to arbitrarily sele 
limits between which it seemed desirable to have at) 


ct some 
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TABLE II. ErFrrect oF OPERATOR DIFFERENCE ON PRESSLEY INDEX 
(Bobshaw Bale Sample) 





Sample length 


group No. of 


(in.) Operator Machine breaks 


A 30 
B 30 


30 
30 
60 
60 


30 
30 


Pressley test data confined with any degree of ac- 
curacy desired. For the sake of the argument (and 
based upon no other consideration), the limits which 
were defined for this study were: plus or minus 0.25 
of an index. 

Utilizing the formula: 

3. 
Vn —1 
where S. D. = standard deviation 
and = S. E. = standard error, 


S. E. = 


assuming a S. D. of 0.38 (S. D. for the 1%¢-inch 
group (Table III) ) andasapreliminary estimate not 








TABLE III 





breaks! Average S. DD. 
120 8.10 0.38 


120 7.70 0.43 
120 7.47 0.41 


eee ae eT 


Den ee a Te 
1 
30 breaks by each of 2 operators on each of 2 testers. 


Difference Probability 
Pressley Index between difference is real 
Average SD: operators (%) 


8.22 0.33 0.08 59.0 
8.14 0.43 


8.26 99.9 
7.79 


99.9 


64.0 


correcting the odds for small sample variations, it 
may be shown from the data listed in Table III that: 

1. To reproduce the average of 8.10 (1%¢-inch 
group) within the limits of + 0.25, 2 out of 3 times 
(67 percent accuracy), the S. E. must equal 0.25 
and the number of breaks necessary in such a popu- 
lation should be n = 4. 

2. To reproduce the average of 8.10 + 0.25, 16 
out of 17 times (94 percent accuracy), the S. E. 
must equal 0.125 and the number of breaks should 
be 2 = 11. 

3. To reproduce the average of 8.10 + 0.25, 134 
out of 135 times (99 percent accuracy), the S. E. 
must be 0.083 and the number of breaks should be 
n = 22. 

Similar calculations within the 1%,-inch and the 
114 ¢-inch groups yield similar results. 

It would thus appear that the practices generally 
followed in the various laboratories using the Press- 
ley Tester are capable of discriminating between 
differences of about 0.5 of an index, and that the 
ability to reproduce results closer than this becomes 
markedly more difficult if fewer than 10 breaks are 
made. 








EFFECT OF SAMPLE SIZE ON RELIABILITY WITHIN LIMITS OF AVERAGE +0.25 PRESSLEY INDEX 
(Bobshaw, +3-Inch Length Group) 
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Probable % of samples 
within limits 






t Calculated Observed 
KP 99.7 75 
2.9 99.0 83 
1.97 92.0 75 
1.47 85.5 75 
0.93 0 





65.0 6 








| 





TABLE IV. 
Sample No. of 
size samples Calculated 
(n) (N) S. E.} 
30 4 0.071 
20 6 0.087 
10 12 0.127 
6 20 0.170 
3 40 0.269 
SD. 
1 Calculated S.E. = ———— 
Vn — 1 


This statement assumes that the population studied 

is adequately sampled and that the distribution of 
strength values follows a normal curve. As a check 
on the validity of this assumption for cotton in gen- 
eral and the populations studied in particular, the 
data used in preparing Table III were further re- 
grouped by » = 3, 6, 10, 20, and 30 breaks, at ran- 
dom, as shown in Table IV, including only the data 
covering the 1%¢-inch length group. The percent 
of each group actually falling within the prescribed 
limits was taken as the “Observed Probable Percent 
of Samples Within Limits.” The calculated values 
were obtained from Student’s probability curves 
given by Ezekiel [2]. 

Analysis of the data shown in Table IV revealed 
that they did not fall exactly within the limits that 
were predicted from the theory of normal sample 
variation. In the case of 10-break averages, the 
accuracy was only 75 percent rather than 92 percent ; 
in the cases of 20- and 30-break averages, the ac- 
curacy was roughly 83 and 75 percent, respectively, 
rather than close to 99 percent. The 3- and 6-break 
averages more closely approximated the predicted 
accuracy. 

Thus, even though only a few samples of the larger 
groups were available, their departure from theory 
was somewhat greater than that normally allowed. 
An explanation was to be sought, then, in the char- 
acter of the material being tested. 

The production and handling of cotton is of such 
a nature as to make it a logical assumption that fibers 
of the same characteristics could be concentrated in 
small groups of widely different values throughout 
the population being sampled. Tentatively, this 
phenomenon has been labeled a “concentration ef- 
fect.” It has been our repeated experience, whether 
testing for Pressley Indices, immaturity by the 
NaOH technique, fineness, or average length by 





Total of 120 observations, average P. E. = 8.10, S. D. = 0.83, S. E. = 0.035. 



















Suter-Webb arrays during various stages of many. 
facturing, that irrespective of how thoroughly the 
sample may appear to have been randomized, it has 
been impossible to eliminate this grouping or “con- 
centration effect.” Apparently, small 
fibers representing some common point of origin 
seem to persist, at times, in highly localized clusters 

It would therefore seem that, while two operators 
can be trained to duplicate each other's results with 
reasonable accuracy, the (1) nature of the methods 
of preparing baled cotton; (2) inherent variabilit 
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TABLE V. 


EFFECT OF BUNDLE WEIGHT ON PRESSLEY INDEX! 
(Check Test Cotton) 








Increasing order 
of bundle weight 


ist 10 breaks 
2nd 10 breaks 
3rd 10 breaks 
4th 10 breaks 
5th 10 breaks 
6th 10 breaks 
Average all 60 


S. D. 


0.113 
0.041 
0.038 
0.035 
0.035 
0.066 
0.225 


Average 


Bundle weight (mg.) 


_ 


.58-1.92 
.94-2.06 
.06-2.16 
.16-2.26 
26-2.36 
38-2.60 
.58-2.60 


Drm DNS DKS KYO eR 


Pressley Index 


Ss. D. 


0.42 
0.24 
0.33 
0.22 
0.22 
0.36 
0.29 


Average Range 


7.70 


Range 





12 machines, 2 operators, jaw pressure controlled at 10 in.-lbs. torque. Differences between indices are not significant. 


of cotton; (3) the necessary compromise between 
the desirable practice of making large numbers of 
breaks and the practical number that can be made if 
many tests are to be run; and (4) the small bundle 
size demanded by the machine design, all tend to 
limit the sensitivity of the Pressley Test and to call 
for the use of extreme caution in defining significant 
strength ditferences between various cottons. 


Part II. Variations Due to Mechanical and Mani- 
pulative Factors 


In order to demonstrate the sensitivity of the test 
to possible variations in technique, and/or mechani- 
cal defects, the effect of several factors was studied, 
as follows: 

1. Effect of Jaw-Screw Pressure. Figure 
graphically illustrates the effect of jaw-screw torque, 
measured with the Sturtevant torque wrench previ- 
ously described. Beyond 20 inch-pounds, the jaw 
screws consistently sheared off. Each point is the 
average of three tests of 20 breaks each made by each 
operator on each machine. The cotton was also 
tested in the usual way with a hand wrench and 
these values are shown as a torque of 10 inch-pounds, 
since it was found that the normal range of torque 
developed by the operators was about 9-12 inch- 
pounds. 

On the whole, it would appear that jaw-screw 
torque had little effect on the average index obtained, 
the maximum variation being only a little over 5 per- 
cent. If a trend is to be read into these data, it 
might be said that the higher torques give slightly 
higher results up to a maximum value. Beyond this, 
effects are noted which cause a sharp decrease in 
index values, due possibly to fibers crushing and 
shearing. 

There seemed to be a more positive trend toward 


P 


— 


increased variability when high jaw screw torques 
were used. 

2. Effect of Bundle Weight. In routine opera- 
tion, no effort is usually directed toward obtaining 
bundles of exactly constant weight. An experienced 
operator can tell very quickly, however, approxi- 
mately the right-sized “pinch” of a particular cotton 
to get a scale reading within the center portion of 
the scale. 

The calculation of the Pressley Index from the 
scale reading and bundle weight assumes a linear 
relation between these two variables that passes 
through zero—that is, the index is the slope of the 
linear function and is the same for all values of 
bundle weight or scale reading. This assumption 
was checked and found to be correct within the ordi- 
nary range of weights encountered by our operators. 
Correspondence with other laboratories indicates that 
this range is fairly representative. 

A portion of the data used to check the above as- 
sumption is given in Table V. Sixty breaks were 
arranged in increasing order of bundle weight, and 
averages and standard deviations were calculated for 
each successive group of 10 breaks. The differences 
between the average indices shown were not sig- 
nificant. 

It may be concluded on the basis of these results 
that the ability or inability to reproduce Pressley 
Index averages is little affected by the range of 
bundle weights normally encountered in routine 
testing. 

3. Effect of Bundle Width. As with bundle 
weight, no effort is made in routine work to control 
the width of the bundles beyond the qualitative ob- 
servation that the bundle is the “right” width, based 
on the operator’s experience. During the course of 
this study, and occasionally during routine testing, 
enough bundles have been measured to indicate that 
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TABLE VI. Errect oF BUNDLE WIDTH ON PRESSLEY INDEX! 
(Check Test Cotton) 





3 in. 
Index 


No. of 


breaks 


is in. 
No. Machine Index S.D. 
X+Y 60 7.62 0.50 6 
Y 100 6 
X 100 9 
20 7.602 


Test 


0.44 


S. D. 
0.37 
0.37 
0.49 


2 in. 
Index S.D. 
6.78 0.54 


i in. 
Index S.D. 
C7 0.35 
423 0.46 
8.03 0.52 





X+Y 


1 2 operators. 
2 Uncontrolled width, estimated range = 3; in.—{ in. 


the normal width attained by the operators ranged 
from %» inch to 14 inch. As a check against varia- 
tions in the test data developed by bundle width, 
breaks were made on bundles of various widths. 
The results of these tests are shown in Table VI 
and Figure 3 (the latter reproduces Tests Nos. 1 and 
3 from Table VI graphically). 

It was evident from these data that the width of 
the bundle had a marked effect on the Pressley In- 
dex. It would seem from Figure 3 that the esti- 
mated range of widths commonly used was too broad, 
or that the two operators used a predominance of the 
narrower bundles in making the uncontrolled width 
tests. It should be noted that for routine testing, 
within the limits of reproducibility previously dis- 
cussed (10 breaks with a + 0.25 Index accuracy), 
the effect of bundle width below *4, inch was not 
significant, while widths of 14 inch and over lowered 
the average index by a significant amount. The 
1g-inch and 14-inch bundles gave the least-variable 
data, as indicated by the standard deviations of Test 
No. 1 (Table VI). 

The magnitude of the effect of this variable 
(namely, a 13 percent decrease in the index as the 
bundle width increased from 14 inch to 1% inch) was 
almost three times the maximum variation caused 
by previously discussed jaw-torque or bundle-weight 
changes. The data are not sufficient to serve as a 
basis for a proposed standard width, but they do 
point definitely to the necessity of fixing such a 
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©« controlled bundle width 


* = uncontrolled width, estimated 
range of common practice 
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Fig. 3. Effect of bundle width on Pressley Index. 


standard. From the data shown in Table VI and 
Figure 3, it would appear that a standard bundle 
width of 14 inch might be acceptable, but consider. 
ably more data obtained in a coordinated program 
from the various laboratories using the Pressley 
Tester should be accumulated before a standard js 
accepted. 

The nature of the results obtained in this study of 
the effects of bundle width suggested that instead of 
attempting to remedy the sensitivity of the Pressley 
Tester to bundle width by standardizing the width, 
a cure should be attempted by redesigning the break- 
ing jaws and jaw support. Considerable discussion 
has centered around the design of the Tester and the 
results of this study emphasize that the greatest need 
for redesign lies in the method used to hold the 
bundle and apply the breaking load. 

As an interesting sidelight of the effects of bundle 
width, Test No. 2, Table VI, indicates that the dif- 
ferences between the two machines used in this 
study were greatly magnified as bundle width in 
creased, to the point that at a 14-inch bundle width 
the two machines differed by 1.09 indices. 

4. Effect of Bundle Angle. The effect of varying 
the angle made by the long axis of the bundle to the 
sides of the breaking jaws is shown in Figure 4 
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Fic. 4. Effect of bundle angle on Pressley Index. 
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TABLE VII. Errect oF TIME oF Day ON PRESSLEY 
INDEX VALUES OBTAINED DURING 
NORMAL OPERATIONS 
(Check Test Cotton) 
ne re LE RN EA EEO ae ee 
Pressley Index average! 


Operator Morning Noon Evening 


A 7.55 
B 7.44 


Date 
6/15/44 


7.68 
7.82 


6/16/44 
6/17/44 


6/19/44 a 
ER 


f ? : 7.19 
B 7.52 ie 8.03 


6/20/44 





1 Average of 10 breaks by each operator on one machine. 


Since this variable lends itself to even closer quali- 
tative control than either bundle weight or bundle 
width, it may be concluded that any slight variations 
in bundle angle normally encountered should have 
little effect upon the index values obtained. 

5. Effect of the Time of Day. Some comment 
and no little mysticism have been noted in the litera- 
ture on the Pressley Tester concerning the lower 
values obtained in the afternoon than in the morn- 
ing [1,3]. To check the magnitude of the effect and 
to determine the reason for its existence, three tests 
were made, using the check test cotton, wherein: 

1. During the normal routine of testing, the first 
test in the morning, the first test made immediately 
aiter lunch, and the last test of the day made by each 
operator were isolated. 
in Table VII. 

2. Each night, one set of jaws was clamped shut 
at normal testing pressure on a bundle of fibers and 


These test data are shown 





TABLE VIII. Errect oF Time oF Day ON PRESSLEY 
INDEX VALUES OBTAINED WHEN JAWS ARE 
KEpT UNDER PRESSURE OVERNIGHT 
(Check Test Cotton) 





Pressley Index average! 
Morning Noon Evening 
0/29/44 A 8.25 7.89 54 

B i 7.66 BSS 


Date Operator 


6/30/44 A 8.21 8 
B 7.73 3 





ya , 
Average of 10 breaks by each operator on one machine. 
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TABLE IX. Errect or TIME oF Day ON PRESSLEY 
INDEX VALUES OBTAINED BY USING ONE SET 
OF JAWS FOR ONLY THREE TESTS 
DURING THE Day 
(Check Test Cotton) 


Pressley Index average! 
Morning Noon Evening 


7.10 7.67 7.40 
7.43 7.61 7.47 


Date 
6/21/44 


Operator 


7.44 7.70 
7.79 7.80 


7.80 
7.62 


6/22/44 


6/23/44 ! 7.63 


74 
7.71 7.41 





1 Average of 10 breaks by each operator on one machine. 
left overnight. During each day, these jaws were 
used in routine testing and data isolated as in para- 
graph 1 above. These data are shownin Table VIII. 

3. One set of jaws was removed from routine test- 
ing and only three tests were made each day using 
these jaws, one in the early morning, one in the 
early afternoon, and one late in the afternoon. These 
data are shown in Table IX. 

The data shown in Tables VII, VIII, and IX do 
not conclusively demonstrate the previously reported 
tendency for operators to obtain lower values in the 
afternoon of a day of routine testing. However, if 
a trend in this direction is to be read into the data, it 
may be noted that a possible cause of the phenomenon 
is some type of jaw fatigue probably centering in a 








TABLE X. ErFrect OF ONE WoRN JAW SCREW IN 
MACHINE X ON PRESSLEY INDEX VALUES! 





Differ- 
ence 
1.49 


Ma- 
chine 


Oper- Pressley 


ator 


Length group 
(in.) Index 


+3 A x 7.05 + 0.061 
Y 8.54 + 0.078 


0.87 


< 


7.85 + 0.059 
8.72 + 0.076 


6.58 + 0.064 
8.14 + 0.095 


1.56 


<A 


7.40 + 0.045 
7.56 + 0.076 


<A 


6.64 + 0.115 
7.66 + 0.074 


<M 


B 7.26 + 0.061 


7.74 + 0.066 


<> 








1 Each index is average of 30 breaks. 
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gradual change in the resilience of the leather grips. 
Table IX indicates that if the jaws were used in- 
frequently during the day the questionable tendency 
of the data in Tables VII and VIII toward lower 
evening values disappeared. This suggests that if 
machines are in constant use in a laboratory a mid- 
day change of jaws might eliminate some degree of 
variability in the data. 

6. Effect of Worn Jaw Screws. 
dentally, a considerable quantity of data was accumu- 
lated relating to the length groups of the Bobshaw 
cotton in which a marked discrepancy between the 
two machines used was observed and traced to the 
presence of one worn jaw screw on one machine. 
The worn condition of this screw caused both opera- 
tors to bear down with exceptional pressures, which 
resulted in a marked lack of balance between the two 
jaws. Table X lists the data reflecting this mechani- 


Quite acci- 


cal defect. 
It may be noted that one operator showed a differ- 


W E know of one enterprising business man, the head of a successful, growing company, 
who was asked, ‘‘ How do you happen to stumble on all these new products?” 
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ence between the two machines of 1.56 Index, and 
that the results of the two operators differed more 
widely than usual with one another. 

The significance of these data is based mainly on 
the fact that they emphasize the need for a rigid 
check on the mechanical condition of the tester if jt 
is to yield the most useful and accurate data.* 
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Pointing to 


the Research Building across the way, he replied, ‘‘ Well, you see we maintain a ‘Stumbling 


“Our destiny is not to create but unveil.”’ 


Department’ especially for that purpose.’ —The Research Viewpoint 





W OVEN into the design of a tapestry which hangs in our office is a legend reading, 
This is another way of saving the same thing: 


that the great discoveries of tomorrow and the day after were “there all the time,” waiting 


to be unveiled by the scientist.—Gustavus J. Esselen 
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Problems for Future Quartermaster Textile 
Research 


Lieutenant Colonel Stephen J. Kennedy, QMC* 


Many facts, hitherto unpublished, with respect to the textile research program tnttiated in 1942 
by the Research and Development Branch of the Office of The Quartermaster General are high- 
lighted in this paper by Lt. Colonel Stephen J. Kennedy. Problems which have pressed for solu- 
tion, the manner in which these problems were attacked, and the noteworthy accomplishments are 
briefly outlined. Nine areas of research which must occupy the attention of industry as well as 
of the military services are described. 

This paper deserves the careful attention of all textile men. It was read by Colonel Kennedy, 
Chairman of the Conference on Quartermaster Research held at the National Academy of Sci- 
ences, in Washington, D. C., October 25, 1945. Other papers given at the conference were: 
“Importance of Quartermaster Research in Winning the War,” by Lieutenant General Edmund 
B. Gregory; ‘*‘ Washable Woolens for the Army,” by Captain Henry F. Clapham; ‘‘The Use of 
Army Service Testing Techniques in the Development and Interpretation of Laboratory Textile 
Tests,’’ by Oliver P. Beckwith; ‘‘ Tropical Deterioration of Textile Products,” by Dr. William 
H. Weston; ‘‘ Synthetic Fabrics in the Quartermaster War Program,” by Chandler Robbins, II; 
“Increasing the Wear Life of Army Textiles Through Research,” by Captain Stanley Backer; 
and ‘‘The Program of the Quartermaster Corps for Future Research,’ by Brigadier General 
Georges F. Doriot; and ‘‘Comments on the Program of Research,” by Dr. Harold DeWitt Smith. 

The above papers are included in a complete report, with illustrations, which is being pub- 
lished under the sponsorship of the Intersociety Council for Textile Research. Copies may be 
had at $1.00 each by writing Textile Research Institute, Inc., 10 East 40th Street, New York 16, 
New York. 


the answers to these questions. The people who 


Ar the start of the research program initiated 


after the formation in 1942 of the Research and De- 
velopment Branch of the Office of The Quarter- 
, master General, the problems in the field of textiles 
which demanded immediate solution were basically 


physiological. It was necessary to find out a great 
many things about clothing, which comprises the 
largest use of Quartermaster textiles, that had never 
seriously concerned our industry in the past. We 
lad to know what types of clothing were best for 
men who had to live and fight out of doors for days 
on end in the Arctic, iri desolate mountain areas, in 
(eserts, or in the steaming jungles; how we should 
design them; and what would constitute minimum 
protection for fighting efficiency. 

The textile and clothing industries did not have 
— 
_,, Chief of the Textile Section, Research and Development 
branch, Office of The Quartermaster General. 


have to live or work out of doors under extreme 
climatic conditions comprise an important textile 
consumer group; but except for recent fabric de- 
velopments for winter sports clothing, little interest 
had been shown on the part of the textile industry 
in research in this field. 

The research program which this Branch under- 
took embraced a broad field that never before had 
been subjected on an integrated basis to thorough, 
controlled laboratory and field tests. It would take 
all the time alloted to this entire meeting to begin 
to do justice to the scientific work in the study of 
military clothing which has been carried on during 
the war. We should have to include the physiological 
and climatic studies undertaken in our Climatic Re- 
search Laboratory at Lawrence, Massachusetts, the 
work done at the Harvard Fatigue Laboratory, at 
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the University of Indiana under Dr. Sid Robinson, 
and other private and university laboratories, as well 
as extended field tests in all climates and terrain. 

From these extensive studies, the scientists 
learned for the first time how to clothe men properly 
for living and fighting effectively under extreme cli- 
matic conditions. Much of what we now know has 
been learned while testing new combat clothing. As 
a result, the combat uniforms of the American Army 
today are the product not only of testing by Army 
Service Boards, as well as extended field tests, but 
also of an unparalleled amount of scientific research. 

A great deal of what the physiologists have told 
us about military clothing is concerned with clothing 
design, a subject which traditionally has been of 
very little interest to the textile industry. This is 
indeed most unfortunate, since textiles and clothing 
are actually two aspects of the same problem; no 
significant research in textiles can long be divorced 
from research in clothing. Frequently a greater im- 
provement has been made by changing the design 
and fit of clothing than by improving the functional 
performance of fabrics. From this study of military 
clothing we have obtained for the first time an 
adequate statement of the required characteristics 
for military textile fabrics. 

Our research in textiles—that is, in fibers, fabrics, 
has been characterized first by what 





and finishes 
may be considered applied research or development. 
Existing items have been subjected to continuous 
improvement either by raising the level of specifica- 
tion performance, by adopting an improved fabric 
construction, or by using a new finishing treatment. 

It has not been possible, however, to find satis- 
factory solutions for all of our problems in this way. 
Those of us who have guided the research and de- 
velopment program of the Quartermaster Corps 
have been increasingly concerned, as the war has 
progressed, with fundamental research problems in 
the field of textiles. We are to discuss here today 
nine such areas of research which must have the 
attention not only of the military services but of the 
industry itself if further improvements are to be 
made in military textiles, and, for that matter, in 
civilian textiles. Five of these will be discussed in 
more detail by subsequent speakers, all of whom 
have actually been working on these problems for the 
Quartermaster Corps and who have backgrounds 
in their respective fields which are probably un- 
equaled elsewhere in the textile industry. 
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The first fundamental research problem which | 
wish to present is concerned with the improvement 
of water-resistant fabrics. 


1. Improvement of Fabrics with Respect 
to Water-Resistance 


As far back as one cares to go, armies have fought 
in wool clothing. Perhaps this was due to the uni- 
versality of wool, to the fact that among almost all 
peoples of the world wool furnishes the basal material 
for clothing. But wool also has the advantage that, 
because of its resilience, it is a good insulator and 
therefore people can keep warm in wool garments, 

The drawbacks to the use of wool in the outer 
garments of soldiers have never seemed to weigh 
heavily upon the minds of tradition-bound military 
or textile men. The fact that because of their nature 
and construction wool fabrics are not resistant to 
biting wind and that wool has the property of ab- 
sorbing large amounts of water have been overlooked. 

These factors, however, have counted heavily in 
all of the physiological studies which we have made 
of military clothing, particularly sin winter or cold- 
climate clothing in which wool has traditionally been 
used. Penetration of wind through the clothes chills 
the skin and lowers the body temperature. Wet 
clothing is also a hazard, since water is a good con- 
ductor of heat as contrasted with still air, which 
permeates the resilient structure of wool fabrics and 
makes them such good insulators when dry. To 
evaporate the moisture in wet clothes, body energy 
must be expended. When a man is at rest, lying 
in a foxhole or sleeping, he may not generate enough 
body heat to do this, with the result that there is a 
lowering of body temperature, loss of efficiency, and 
danger to health. 

The abandonment of wool in outer garmets 0 
Army combat clothing has been one of the most in- 
portant changes in military textiles during the war. 
The fact that an Army overcoat itself weighs 7 
pounds and can absorb in a moderatively heavy rait 
an additional 9 pounds of water was one factor cot- 
tributing to this change. Most important, however. 


was the fact that lighter weight cotton textiles showed 
themselves to be far superior in wind- and water 
resistance in all controlled laboratory and field tests 
as well as in actual combat. By making this substi 
tution, wool could then be relegated to its real task 
of providing insulation in under layers of clothing 
beneath the outer cotton water-resistant garments. 
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There it could be kept from getting wet from the 
nutside while body moisture could be transpired 
through the outer fabric. 

Furthermore, these cotton water-resistant fabrics 
nave other desirable functional characteristics not 
possessed by wool. They are stronger, more re- 
jstant to tearing, they dry more quickly, and after 
they have been used in the grime of battle they can 
easily be washed even under the most primitive 
yundering conditions. Their water-vapor perme- 
ibility permits adequate transpiration of body mois- 
ture to the outer air even in the most densely con- 
structed fabrics of this type. 

At the start of the war the development of water- 
resistant fabrics was concentrated upon improved 
water-repellent treatments. This arose in part from 
the continual development of new and better products 
by the chemical industries, and in part because the 
importance of fabric construction in keeping the 
soldier dry had not been fully appreciated. 

Fabrics of the wind-resistant, water-repellent type 
stem from the initial development of Grenfell cloth, 
and English fabric developed for use in Artic ex- 
ploration, and its American counterpart, Byrd cloth, 
which was used by the Byrd South Pole Expedition. 
They are fine twills made with 80/2 combed warp 
and filling. Since the amount of these fabrics that 
could be produced by American industry was limited, 
alternates had to be developed if the Army as a whole 
was to be equipped. The fabric initially selected for 
this purpose, after tests of fabrics of many alternate 
constructions, was a wind-resistant poplin, slightly 
heavier in weight but with comparable water-resis- 
tant properties. Subsequently, when a tougher, more 
tear-resistant fabric was deemed necessary, 
ounce wind-resistant sateen was adopted. 

During 1943, samples of English fabrics having 
better water-resistant properties than any heretofore 
known in this country were received in our office 
through military channels. Initial attempts to dup- 
licate the fabrics in this country were unsuccessful 
and further detailed information was accordingly ob- 
tained from England. 

The basic principle of construction of these fabrics 
vas worked out by Dr. F. T. Peirce, formerly of the 
Shirley Institute and now director of research in the 
North Carolina State College School of Textiles. A 
vety dense fabric with a high warp cover was con- 
‘tucted, using an oxford weave to permit laying in 
‘very large number of warp ends. The swelling 


a 9- 
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properties of the cotton when wet then closed up the 
fabric and reduced the penetration by water. 

Several fabrics employing this principle of con- 
struction were adopted by our office and have been 
procured in large quantities for use in winter combat 
clothing and related items. Recently the 9-ounce 
wind-resistant oxferd has been adopted as the stand- 
ard fabric for winter combat clothing in place of the 
9-ounce sateen. 


Type of Research Required 


We do not consider, however, that these fabrics 
represent the ultimate in water-resistant fabric de- 
velopment. It is evident that a great deal more 
needs to be learned about the construction of this type 
of fabric and we are not sure that the principles of 
construction and finishing which we are presently 
employing will produce the fabric that is required. 
In the first place, the effects of the swelling of cotton 
fibers upon the performance of water-resistant fab- 
rics are certainly not adequately understood. A 
broad study in this field has been initiated by the 
Southern Regional Laboratory of the U. S. Depart- 
ment of Agriculture upon the request of our office, 
to extend studies previously made and to include the 
following lines of research: 

1. Development of precision techniques for the 
direct measurement of swelling, including changes 
in length as well as in section dimensions. Applica- 
tion of tension to fibers during the study of swelling 
properties. 

2. Measurement of rate and extent of swelling, and 
determination of effect of such factors as pH, cyclic 
wetting and drying, fiber structure, non-cellulosic 
content, finishing, and water-repellent treatments. 

3. Measurement of forces involved in fiber swell- 
ing. 

+. Study of surface physics and chemistry of fibers. 

5. Correlation of precision measurements with 
more readily measured properties, possibly on yarns 
or fabrics. 

Secause of its unique responsibility for funda- 
imental research in the field of natural fibers, it is 
appropriate that this work should be undertaken by 
the Department of Agriculture. 

In addition to the above basic study of this im- 
portant physical characteristic of cotton fibers, a 
research project is now under way at the Institute 
of Textile Technology to develop unequivocally the 


principles of design of water-resistant fabrics. Four 
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series of fabrics are now being prepared for careful 
evaluation of the effect of variations in fabric con- 
structions, holding cover factors constant in one case, 
tightness constant in another, and constant warp- 
cover-factor and constant weft-tightness in another. 
Certain variations in weave are being included in a 
further series. 

It is also planned to evaluate the efficiency of 
water-repellent agents at various stages in textile 
processing, from the untwisted fiber through the 
woven fabric. This will include the study of the rate 
of degradation of water-repellency in an effort to 
understand this phenomenon as it occurs in cotton 
fabrics. A fourth phase of this study will involve the 
determination of the principles influencing trans- 
mission of liquids through fabric structures. 

Beyond this fundamental study of physical prop- 
erties of fibers as used in water-resistant fabrics, 
further research is needed for the development of 
improved water-repellent agents. Our water-re- 
pellent finishes today are far better than were those 
obtainable at the start of the war. Much better ones, 
we believe, can be developed. The Germans have a 
whole new range of hydrophobic materials for textiles 
in a new group of organic compounds derived from 
ethylene urea. We, in this country, have the promise 
of important developments in the field of silicones, 
a unique group of hydrophobic materials, which, 
when we learn to apply them successfully, may be 
an ideal type of material to apply to water-resistant 
fabrics. 

Development of water-repellent chemical agents 
has been regarded by our office as basically the re- 
sponsibility of chemical manufacturers, who, in their 
desire to develop improved chemical agents on a 
competitive basis, have carried on intensive research 
in recent years, both before and during the war. 
If such research continues to be productive in meet- 
ing our severe requirements of field use and launder- 
ing, our fundamental research can be centered upon 
physical studies of the properties of fibers, yarns, 
and fabrics and the evaluation of such new water- 
repellent agents as industrial research produces. 

Possibly the solution to this problem of water- 
resistant fabrics will have to come ultimately from 
outside the textile industry. There is at least a 
possibility that manufacturers of plastics may find a 
material which has all of the important properties 
of conventional woven textiles and some other de- 
sirable properties besides. Some plastic films already 
developed have the necessary impermeability to water 
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and give promise of having satisfactory water-vapo, 
permeability. These films are amazingly tough an 
even today are cheaper than cloth. The plastics jp. 
dustry, which is admittedly still in its infancy, has, 
tremendous research program and, under the impety; 
it has received during the war, in years to come can 
be expected to make definite progress in lines paral 
to textiles. 













2. Improvement of Military Webbing 








Webbing used for the personal equipage of the 
soldier has this in common with the outer Clothing 
of the soldier that has just been discussed: in a 
drenching rain it will absorb an excessive amount of 
water, adding as much as 5 pounds to the load ona 
soldier’s back. In any climate, but particularly in 
the hot, humid types, every ounce of added weight 
demands a toll from the soldier even when he is only 
moderately active. The extra load which water 
absorbed in his webbing equipment forces upon hin 
means that he can carry just that much less payloa 
or else be subjected to a proportionate reduction in 
his efficiency. The average soldier’s solution to this 
problem is to throw his equipment away when it feels 
too heavy, despite the importance which it may hold 
for his efficiency and safety. 

Already it has become clear that conventional 
types of water-repellents do not provide a satisfactory 
solution to this problem. They result in a permanent 
add-on of weight which the man must carry all of the 
time. Furthermore, a considerable part of the added 
water is held mechanically in the coarse fabric rather 
than in the fibers or yarns, and is not affected by 
water-repellent treatments. 

To study this problem of reducing the weight oi 
a soldier’s webbing equipment, a research project ha: 
been set up under the National Academy of Science: 
at the Rhode Island State College. A complete tt 
study of webbing construction and materials, as wel 
as means of reducing water-absorption, is being ma¢e. 

It has already become clear from a preliminary 
study of the use of webbing for Quartermaster items 
that many of the principal uses have distinct func 
tional requirements of their own. In some uses, hig) 
resilience is important; in others, resistance to abra- 
sion, and in still others, strength, stiffness, flexibility, 
or low elongation are needed. The twelve distinc 
uses include handles, shoulder straps, binders, 1 
inforcing, and adjusting straps. 

While redesign and reconstruction of cotton web 
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bing may provide a partial answer to the over-all 
problem, it is apparent that there are excellent oppor- 
tunities in this field for the use of some of the syn- 
thetic fibers. Such fibers as nylon and saran (vinyli- 
dene chloride), for example, are inherently non- 
water-absorbent and there are new types of fibers 
now under investigation which have similar proper- 
ties. Since in webbing there are the three variables— 
the warp yarn, the stuffer yarn, and the filling yarn— 
manipulation is possible in all three to obtain the 
desired properties in the end-product. It is quite 
possible that the ideal webbing for many military 
uses will be found to be a three-fiber webbing made 
of the proper fibers in the proper yarn size, twist, 
and plies for each of these three component yarns 
in the webbing. 

Other approaches to the problem are coating or 
laminating of cloth with plastic or rubber compounds 
and then cutting to size. Procurement was being 
made of webbing of this type in substantial volume 
at the end of the war. New advances in coating of 
glass cloth also hold considerable promise of adapt- 
ing this fiber to use in webbing. 

With this, as with water-resistant fabrics, there is 
a possibility of finding the ideal solution entirely out- 
side of the textile industry. With the further im- 
provements in strength and notch resistance of plas- 
tic films of the type already sold commercially in 
suspenders and garters, materials of this type may 
ultimately replace textile webbings in military uses. 


3. Improvement of Equipment for Sleeping 
in the Field 


Sleeping gear presents one of the most interesting 
research problems in the whole textile field because 
of what appears to be a basic contradiction in mili- 
tary requirements. We must, on the one hand, have 
bulk in which dead air can be trapped to give the 
required insulation, while, on the other hand, bulk 
must be reduced to a minimum in order that a man 
can carry his sleeping gear on his back. This contra- 
diction in requirements can be resolved in the state- 
ment that a satisfactory sleeping-bag filling material 
should roll up to a minimum bulk on a man’s back, 
but have high bulking value when unrolled. In addi- 
tion, it must be launderable, durable under repeated 
load, have high resilience, low thermal conductivity, 
and minimum weight, and retain its bulking value 
alter laundering. 


Of the more than forty different filling materials 
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for sleeping bags which have been tested by our 
office in our search for a material available in large 
volume, none has been found which has the proper- 
ties equal to those of water-fowl down and feathers. 

Early in the war when we were concerned with 
the problem of protecting men in extreme cold, when 
the Alcan Highway was being driven through to 
Alaska and there was an urgent requirement for 
equipment which would enable men to fight under 
Arctic conditions, we had to provide sleeping gear 
which would enable a man to get a night’s sleep in 
such extremely cold temperatures as 40 degrees and 
60 degrees below zero. We also had to provide 
sleeping gear for troops who would be fighting in 
mountainous areas where, even if temperatures may 
not have been so cold, every unnecessary ounce had 
to be eliminated from the man’s back because of his 
greater dependence upon man-packing as the basic 
means of supply. For the rather limited quantities of 
sleeping gear required for troops such as these, it 
was possible to provide sleeping bags filled with 
water-fowl down and feathers in the 40/60 propor- 
tion which was adopted early in the war as giving 
the most efficient use of the down. 

However, when it came to providing adequate 
sleeping gear for the large number of soldiers who 
perhaps would not have to sleep in below-zero tem- 
peratures for any length of time but who normally 
would be in winter temperatures from a_ little 
above freezing down to zero, the problem was a great 
deal more difficult. Our wool sleeping bags repre- 
sented a more efficient use of the weight and bulk of 
wool blanketing materials than the blankets them- 
selves—in fact, controlled test reports indicated that 
we obtained practically the efficiency of two blankets 
in one wool sleeping bag made from the blanketing 
material. But even two wool sleeping bags did not 
provide the necessary insulation for six hours of 
sleep at below-freezing temperatures even when dry. 

Since it is improbable that in any future emer- 
gency the duck population of this country will be 
sufficiently larger than it was during the war to pro- 
vide larger supplies of water-fowl down and feathers 
for this use, it is most desirable that some more 
satisfactory insulating material be found. 

From our research it appears highly improbable 
that it can be found in any of the natural fibers or 
filling materials. There is reason to believe, how- 
ever, that developments in the field of synthetic fibers 
will ultimately produce a satisfactory fiber for this 
purpose. As a matter of act, the most promising 
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material presently being tested is fiber-glass. Pos- 
sibly some means may also be found for making a 
durable inflatable sleeping bag of very light weight 
which can readily be inflated to give the insulation 
required. 

As with winter combat clothing, the problem of 
water in sleeping bags is particularly acute. The 
possibility of using waterproof coated fabrics in an 
outer case has been carefully explored, but although 
the coating may protect against water from the 
ground, it creates the other hazard of water accu- 
mulation in the bag, resulting in increased weight 
and ultimately in a great reduction in insulating 
value. For an outer case on sleeping bags we have 
again used water-vapor-permeable, water-resistant 
fabrics which, as already pointed out, need further 
improvement. As long as soldiers in combat must 
sleep in the open, the Army will need to continue its 
research to develop sleeping gear which will be light 
and of minimum bulk and yet will enable soldiers to 
keep warm and obtain the rest they must have if 
they are to fight efficiently. 


4. Improvement of Shelter in the Field 


In tents there is the problem of water again, this 
time combined with two other serious problems—the 
decomposition of cellulose by the action of the rays 
of the sun and by attack from micro-organisms. 
There is the further critical hazard of fire in person- 
nel and hospital tents started by incendiary attacks 
from the air, in which a few seconds of time may 
make the difference between life and death. 

We have learned a lot about tents during the war, 
in part because not very much was really known 
about them before the war, and in part because of the 
severity of the conditions to which tents have been 
exposed in the tropics, where degrading influences 
are the greatest. A great deal has been learned about 
how to finish tentage fabrics, perhaps the most im- 
portant fact being that this art is still only in its 
Considerable has also been learned about 
It can 


infancy. 
fabrics for tents and about tent construction. 
be said today that we can make tents which are far 
more durable than any that were produced during 
the war, and are more resistant to leakage and lighter 
in weight. 

Because the testing of tents and tentage fabrics 
and finishes is necessarily a long process, requiring 
extended exposure to the elements, some of our 
conclusions will have to await completion of tests 
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which are now under way. Perhaps the most impor. 
tant of these is the large-scale exposure test at the 
Quartermaster Board at Camp Lee. There, more 
than one hundred tents representing different yar- 
ations of fabrics, finishes, designs, and construction; 
have been pitched in an exposed area, where they wil 
remain from one to three years. Panels of the same 
fabrics have been exposed adjacent to the tents sp 
that determination can be made of the influence oj 
structure form as well as of the atmosphere in the 
performance of the fabrics used in tents. 

A most important aspect of this tent test from the 
standpoint of the textile industry is the extensive 
work being undertaken in collaboration with scien- 
tists from the astrophysical laboratory of the Smith. 
sonian Institution in the measurement of the amount 
and character of solar radiation which these tent 
fabrics will receive. In the past, exposure testing 
of fabrics was limited simply to the notation of hours 
of sunlight or of the days of exposure and to relat- 
ing the data to changes in the fabric properties. This 
test has been organized so that the influence not only 
of the amount but of the kind of radiation on the 
degradation of fabrics will be evaluated. 

Tent design and construction are being studied by 
personnel of the University of Louisville Institute 
of Industrial Research under a research project spor- 
sored by this office and conducted under the auspices 
of the National Academy of Sciences. The principles 
of tent construction in relation to adequate distribu- 
tion of loads, structural stability, and temperature 
control are being developed in this work. 

Industrial research in the field’ of tentage will de 
pend to a considerable degree upon the findings from 
current tests. Analysis of the fabrics now on expo- 
sure at Camp Lee should indicate constructive lines 
of research in textile fiber and finishes as well as 
indicate how light in weight it will be practicable t 
make fabric for tents, employing the improved cot 
struction which has now been adopted. What 
learned about fabric construction from the basi 
project on water-resistant fabrics can also be applied 
to tentage fabrics. It appears at present that pliet- 
yarn duck will never again need to be used for Army 
tents, that lighter-weight single-yarn fabrics, ‘af 
more available in an emergency, will not only be 
adequate but also better from the standpoint of water 
resistance than the heavy plied-yarn ducks which 
were standard during the war. From the study 
the effects of solar radiation upon exposed tents, " 
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should be possible to find a way to introduce some 
material into the finish which will reduce the severity 
of attack in the same way that fungicides are used 
to prevent attacks by micro-organisms. 


5, Shrink-Resistant Treatment of Wool Items 


The work of the Quartermaster Corps aimed at 
providing washable wool items for the Army will be 
fiscussed in detail in another paper. It may be 
pointed out, however, that the American wool in- 
dustry was not prepared at the outbreak of the war 
to deal with the military necessity of washing wool 
items rather than dry-cleaning them. 
it was far behind the British wool manufacturing 
industry, which has been able to provide the British 
Army throughout the war with shrink-resistant wool 
items. We had been content with talking about a 
mild washing formula for wool without facing the 


In this respect, 


fundamental necessity of altering the physical prop- 
erties of wool so that it would withstand washing 
under field conditions. 

From the results obtained to date the research pro- 
gram on the shrink-resistant treatment of 
which was started by our office with the Textile 
Foundation under a contract from the National Re- 
search Council and which is now being continued 
by the Milton Harris Associates, it may be stated 
that had the war lasted another six months we should 
have been procuring at least a portion of all of our 
wool items processed with a shrink-resistant treat- 


wool, 


ment and, within a year, such a treatment would 
tave been made a specification requirement for every 
wool item. The savings to the Army already made 
on the completed part of the program has been more 
than enough to pay the cost of any research program 
on Quartermaster items which has been contem- 
plated at any time during the war. 

The value of this research to the wool growers 
and the wool manufacturing industry of this country 
will also be widely recognized. Regardless of its 
mportant peacetime applications in securing new 
markets for wool or preserving old markets against 
‘ompetition from other fibers, within the Quarter- 
master Corps it is regarded as only the first step to- 
wards a fundamental restudy of military wool cloth- 


ing. Further research will involve a complete re- 


‘tudy of fabric construction and garment design to 
take full advantage of the changes in physical proper- 


ts of the wool and the fabrics resulting from this 
treatment, 
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6. Improvement of Abrasion-Resistance 
of Textiles 


In speaking of the improvement of abrasion-re- 
sistance of military textiles, it may be worth while 
to quote a statement which a certain mill president 
made to us in regard to this project, to the effect that 
the textile industry does not want to make fabrics 
which will wear longer—that it wants to make fabrics 
which will wear out quickly so that people will have 
to buy more of them. If that view is widely held in 
the textile industry—which I doubt very much to be 
the case—then perhaps a lot of people in our industry 
would do well to study what research to make better 
products has meant to other American industries. 

Such an attitude is certainly alien to the public’s 
point of view which we, who specify what will be 
bought with the public’s money, must have. We are 
definitely interested in learning how to make fabrics, 
and items made from them, wear longer. If we could 
have improved the wear-resistance of our clothing 
and textile equipage so that it would have lasted only 
10 percent longer, other things being equal, a saving 
to the American public of more than twenty million 
dollars per month could have been made last year. 

As is pointed out elsewhere in this program, there 
have been technical problems as well as limitations 
as to available funds which have stood in the way 
of extended civilian research on the wearing qualities 
of textiles. The Army’s stake in this field, however, 
is so great that the necessary program of funda- 
mental research into the nature of abrasion of textile 
fabrics and of ways to reduce the effect of wear by 
construction changes or improvements in finishing 
processes, can be justified many times over. 

The implications of this project to Quartermaster 
operations on textiles is very great indeed. When 
we understand more fully how wear occurs on fibers, 
yarns, and fabrics, and what the effects of various 
types of finishing treatments may be, it should be 
possible to reconstruct our fabrics fundamentally so 
as to obtain the maximum wearability consistent with 
other functional requirements. We in the Quarter- 
master Corps believe that consumers in the civilian 
economy will be interested also in the application of 
the results of these studies to the textiles which they 
buy. 


7. Treatment to Resist Tropical Deterioration 


The progress which has been made by the Army 
in the study of tropical deterioration, particularly by 
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the Quartermaster Corps in the field of cellulose 
degradation, will easily rank as a major scientific 
achievement in the field of biochemistry. 

There is no denying that the losses in Army mate- 
rial in early Pacific operations were enormous. Ex- 
perience with the relatively slow rates and infre- 
quency of attack by micro-organisms in a temperate 
climate was not adequate preparation for the effects 
of the humid tropical jungles of New Guinea. From 
the study of microbiological flora in various parts 
of the world, we now have at least partial answers 
to a great many questions such as: “What organisms 
are responsible for degradation?” “Are the same 
organisms involved in widely separated tropical 
areas?” “Do they appear in any particular order as 
exposure is prolonged?” “Which microbiological 
flora are actively present at the period of greatest 
rate of loss of tensile strength?” ; as well as questions 
on the sensitivity of cellulose-destroying bacteria to 
the cell-toxicant type of fungicides used at the pres- 
ent time. 

A brief outline of this work is given in a paper 
being presented later in this program which may 
serve as a guide to the application of this research 
to the field of textiles. The value of this work to 
military textiles will be immediately apparent. Its 
significance in civilian textiles will, undoubtedly, 
come to be recognized as the extent of the losses 
to consumers, even in this country, from attacks 
upon textiles by micro-organisms are more fully 
appreciated. 


8. Improvement of Seams in Military Clothing 
and Equipage 


Seams constitute one of the least satisfactory ele- 
ments in military clothing. Early in the war the 
problem of inadequate seams on waterproof clothing 
and raincoats arose at the time when it was neces- 
sary to change from rubberized waterpoof materials 
to materials treated with synthetic resins. The im- 
practicability of joining such materials with sewn 
seams was clear from the failure of the needle holes 
to close. As a result it was found to be more satis- 
factory to join such materials with cement than to 
use conventional sewn seams. A somewhat similar 
problem still exists on winter combat clothing and 
equipage made from water-resistant fabrics such as 
the high-sley oxfords. 

The improvements in fabrics and finishes which 
have been made as a result of continuing research in 


TEXTILE RESEARCH Journy 


those fields and are currently being extended hay. 
not been matched by corresponding improvements jy 
seams. Water seepage and wicking of water at seam; 
represent a far lower standard of water resistane 
than is provided by the rest of the garment. Accor. 
ingly, further improvements of fabrics and finishing 
agents must be paralleled by research to improve 
seam construction to bring seams to at least a cor. 
respondingly high standard of performance. 
Furthermore, a large poportion of failures in Army 
clothing and equipage occur at seams. For example 
wool clothing salvage studies made in 1943 showed 
that stitching failures appeared in 59 percent of the 
garments studied and were more numerous than any 
other single type of failure with the exception of frays, 
On wool trousers, stitching failures appeared in 6 
percent of the garments. They were not limited to 
wool garments, since on shirts of cotton khaki they 
appeared in 42 percent of the entire samples studied 
and in 27 percent of trousers of cotton khaki. 
Seams in textile clothing and equipment constitute 
one of the few textile areas where the Quartermaster 
Corps has accepted commercial practice. The in- 
adequacy of this practice in meeting military require. 
ments has been thoroughly demonstrated. It is prob- 
ably just as inadequate in civilian articles but it does 
not appear that either the garment industries or con- 
sumers have tried to do anything important about it 
During the war, with continual pressure to tum 
out enormous quantities of clothing, there seemed 
little that could be done to improve this situation. 
However, a long-range study of the basic factors 
involved is planned as a major post-war researc 
project. Part of this research will be directed towari 
the use of adhesives in place of sewn seams. The 
properties of specialized adhesives have improved s0 
much during the last few years that adhesives are 
now available which have a bond strength from 
fabric to fabric strong enough to tear the fabric 
In some items it may accordingly be possible t 
eliminate the present unsatisfactory methods of joit 
ing fabrics by using thread and sewing machines 
The manufacture of canvas paulins with cemente 
seams has already shown considerable promise, at 
tents made with cemented seams are now on tes 


9. Evaluation of New Materials and Processés 
for Military Use 


Most of you in the textile industry have thought 
of the Army in the past largely as a testing agen( | 
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to evaluate your new products for possible military 
application. Unquestionably this work of the Quar- 
termaster Corps is important. During the war it was 
intensified by the same emphasis which the winning 
of the war has had in the textile industry. On our 
part, as reports of combat experience and data from 
extended field tests have been received, functional 
requirements have become more clearly defined, 
that it has been possible to evaluate better the relative 
merits of different products and development ideas 
submitted by industry. 

Testing and research have shown a number of 
important new applications for synthetic textiles, as 
is being pointed out in one of the papers to be 
presented today. The record will show many similar 
developments in other lines which have been initiated 
by industry and brought to the Quartermaster Corps 
as possible answers to our needs. In some instances, 
they could be adopted at once; others have had no 
whereas still 


modific 


military application, others could be 


used only after extensive ations had been 


made. We are glad to acknowledge that a great deal 
of the progress which we have made in the improve- 
Quartermaster textiles has come from re- 


development in commercial firms. 


ment of 
search and 


It may be suggested that a broad approach to 


Quartermaster textile needs will be desirable in view 


of the rapidly accelerating pace of technology vw thin 
the textile field today. lems can be 


Some of our prot 
I 





solved by utilizing ig fibers with greater eff- 
ciency ; by findin best possible construction and 
design of fabrics which can be made from these 
hbers. Further advances will be made by the treat- 
ment of present-day fibers either to obtain funda- 


mental modifications in their molecular structure. or 





by impregnz em with various types of materials 
or surface-c vsti them in any one of a great mar 

ways. Still further advances will be made with the 
developme nent i re ne types of synthetic fibers 
having the specific physical properties needed to meet 


a given use. 


10. Other Problems for Textile Research 





not by any means exhaust the field for research on 
military textiles No mention has been made of re- 
quirements for clothing for troops in the tropics, in 
jungles, r desert areas where the ohysiological ee 
quirements are totally diferent from those in tem- 
perate and m 2 Perhaps t r 
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much better off naked in the jungle, if humid 


heat were the only problem, but he must also be 


be 


protected against mosquitoes and other insects, the 
sharp-cutting vegetation, and the rays of the sun. 
Here lightness in weight is paramount; everything a 
men wears and carries costs a tremendous premium 
in exertion. 

During the war, one of the most important re- 
search prejects which we have undertaken has been 
the development of clothing for protection against 
gas warfare. Chemical treatments developed early in 
the war by Chemical Warfare impreg- 
nating clothing appeared to cause inexplainable de- 
terioration of cotton fabrics in storage 
wide variations in the rates of deterioration, 


Service for 
There were 
with 
some mills producing very resistant fabrics, where- 
as fabrics from other mills were particularly sus- 
ceptible to such deterioration. 
all the detailed processes of 
textile finishing plants, together 


A painstaking study 
finishing in all the 
with a laboratory 


sre cag by the Textile Foundation under the 
auspices of NDRC, finally indicated the fabric con- 


dition under which this type of deterioration occurred 
and how it could be minimized. By careful selection 
of finishing plants and continual control testing of 
storage 


their products it was possible to increase the 


life of impregnated clothing so that there was reason- 
ae | 
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complishment of the mission of the Quartermaster 
Corps. 

Much has been said as to what the textile industry 
has learned from the war. It is true that it has 
learned how to make new fabrics and how to control 
quality beyond anything known before the war. I 
should like to suggest that from our standpoint there 
have been two major contributions. 

First, in attempting to make the kind of fabrics 
the Army needs to clothe and shelter men properly 
in all kinds of climates, we have demonstrated on a 
scale of unprecedented magnitude the value of well- 
planned fundamental textile research, coordinated 
with efficiently executed applied research and de- 
velopment. Such a compelling picture of the value 
of textile research did not exist in the industry before 
the war. 

Second, our research program has of necessity 





Tue 400-page report on ‘‘Wartime Technological Developments”’ submitted to Congress 
by the subcommittee on war mobilization, of which Senator Harley M. Kilgore is chairman, 
ought to fire the imagination of every manufacturer, and particularly of the manufacturer 
who marked time in the last five years if he was not producing an essential. 
at random and the eye falls on item after item with rich possibilities. 

An aircraft plant distributes blueprints to the proper department in a way which has re- 
A new chemical has been developed which 
makes it possible to convert cotton fiber and some cotton by-products into high-grade paper. 
By nickel-plating iron wires one company saves over 90 percent of the nickel formerly used 
Prefabricated steel-truss warehouses can withstand wind 


duced blueprint production by 40 percent. 


in making incandescent lamps. 


velocities and heavy snow loads far beyond requirements. 
Many can be applied immediately after the war; others will need more research and develop- 


ment. 


Behind this report are larger considerations. 
vices can be used, the scores of methods of adapting plywood to any type of construction, 
the ingenious devices that have been invented to save material, time, and labor are bound to 
Will workers be displaced? 
An invention like the automobile, radio, or air-conditioning creates satellite 
Very few of the conceptions presented belong in 
this revolutionary class, but Senator Kilgore is convinced that ‘‘an economy of expansion 
will stimulate constant improvements in products and in production methods.” 

The main point to be driven home is the manufacturer’s need of a complete review of 
technological developments made in the last five or six years. 
complete because much still remains a military secret, but its 1,400 items are more than 
good enough to give a resourceful business man ideas about reconversion.—Editorial from 


have a profound total economic effect. 
on that score. 
industries and thus increases employment. 


The New York Times. 










Ideas for Manufacturers 
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directed attention to the study of the physical prop- 
erties of textile fibers and fabrics and the fund. 
mental laws governing their performance under map; 
different conditions. In this field, which is peculiar) 
the responsibility of the textile industry, there ha 
not heretofore been the contribution to scientific 
knowledge which has been made by the relate 
chemical industries in the chemistry of textiles. 

It is our belief that this demonstration of the valy 
of research and of the area in which textile researe) 
is most needed today will serve to promote an/ 
stimulate further study of textile problems. We te. 
lieve that by demonstrating this we have contributed 
toward the improvement of the living standards oj 
the American people, as well as insured the avail. 
ability for future emergencies of adequate technical 
development within the textile industry for coping 
with the problems of clothing armies in time of war. 






























Open the report 











There are 1,400 such ideas. 










The countless ways in which electronic de- 








The report is optimistic 











The Kilgore report is not 
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Book Reviews 


Economic Issues in Textiles—A Challenge to 
Research. Hiram S. Davis. Philadelphia, In- 
dustrial Research Department, Wharton School of 
Finance and Commerce, University of Pennsylvania, 
May, 1945. 32 pages. Price, $0.50. 


(Reviewed by A. M. Mclsaac) 


This report emphasizes the need for thorough- 
going and comprehensive economic research to aid 
in formulating sound policies and programs for deal- 
ing with the post-war problems of the textile indus- 
try. It is designed to put these problems in a 
challenging perspective, and concentrates attention 
on those issues that, in the light of the author’s long 
experience with the textile industry, appear to be of 
paramount importance both to the industry and to 
the public. 

Although the emphasis is placed upon the need 
for further research as a guide both to industry and 
to government, the report should prove of immediate 
interest and value to current consideration of the in- 
dustry’s problems, since the major alternatives of 
policy are clearly outlined and their interrelationship 
is indicated. 

The major questions to which the author has di- 
rected attention include: the trends in raw material 
prices, and the extent of public or industry controls 
over such prices ; the prospective level of wage rates, 
and the factors affecting labor costs; the prospective 
returns on textile investments, in relation to post- 
war capital requirements; the prospects of foreign 
competition in textiles, and the implications of al- 
ternative foreign trade programs; the prospective 
extent and character of domestic demands for tex- 
tile products; the problem of distribution costs and 
distributive channels; the possible developments in 
organization (vertical or horizontal combination) 
in the primary textile and related industries; and 
the possibilities of stabilization of textile production. 

Over a fifth of the entire report is devoted to the 
significance of profits for the industry and to the 
discussion of prospective capital requirements. The 
difficulties of estimating the latter are indicated, the 
!mportance of matching depreciation policies with 
Provisions for machinery replacement is under- 
scored, and a warning is registered against the ac- 


ceptance of a rapid installation of labor-saving ma- 
chinery as a panacea for difficult price-cost relation- 
ships. 

In the foreign trade field Mr. Davis recognizes the 
difficulties of adjusting our industries, and the textile 
industry in particular, to the conditions of a post- 
war world in which the United States has become the 
outstanding creditor nation. One interesting sug- 
gestion concerns the possibility that with the progress 
of industrial development in other countries a larger 
share of American textiles may be exported in the 
form of apparel and other finished goods, rather than 
as grey or finished cloth. 

Concerning industrial organization, Mr. Davis 
notes some of the forces that have tended during 
the war to favor integration of successive processes 
in the textile industry. Although some of the forces 
may be temporary and underlying conditions may 
continue to favor separation of the various stages of 
primary manufacturing, converting, apparel manu- 
facturing, and distribution, there is need for further 
study to see whether these basic conditions are 
changing. 

Closely related to questions of organization in the 
primary textile industry and in textile distribution 
is the comparatively greater instability of primary 
textile production as compared with the consump- 
tion of finished textile products. Here again is an 
important field for investigation, and for the de- 
velopment of more accurate measures and indicators 
of trends in final textile consumption. 


Plastics, Scientific and Technological. H. 
Ronald Fleck. Brooklyn, N. Y., Chemical Pub- 
lishing Co., Inc., 1945. 325 pages +x. Price, 
$6.50. 


(Reviewed by H. Mark) 


This book intends to give a critical survey of the 
literature and a correlation of scattered data, which 
should be of value to the chemists in industry and 
to those who are in general interested in plastics. 
In the reviewer’s opinion, it offers a considerable 
amount of factual knowledge and of theoretical con- 
siderations in comparatively few pages. It cannot 
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be said that the presentation is, at any instant, very 
deep or thorough-going, but this was obviously not 
the intention of the author and the publisher. The 
book is supposed to give a general survey of the 
plastics field and touch the high lights of practical 
application. 

It begins with a short chapter on the history of 
plastics and has another on the availability of the 
most important raw materials. Then follows a brief 
discussion of the mechanism of polymerization, de- 
termination of the molecular weight of high polymers, 
and the organic chemistry of plastic materials. A 
short chapter on the manufacturing of plastic ma- 
terials gives a very general idea of the general pro- 
cedure in the most important cases. Next comes a 
description of synthetic rubbers, with the emphasis 
on the organic chemical aspect. 

Chapters 7 and 8 discuss the physical properties 
of thermoplastic and thermosetting resins, while the 
following chapters deal with synthetic resins for 
coatings, synthetic fibers and textiles, and adhesives, 
with special emphasis on the fabrication of plywood 
and impregnated wood. 

Then follows a description of molding, 
and extrusion practices, with a chapter on the chemi- 
cal, physical, and electrical testing of plastics. The 
chemical analysis of raw materials and a few ap- 
pendices (tables) complete the book. 

This book can be recommended to anyone who 
wants to obtain first-hand, general information on 
the entire field of the industry of high polymers. 


injecting, 


Spun Rayon Warp Sizing. New York, Tex- 
tile Research Institute, Inc., 1945. 91 pages. Price, 
$1.50. 


This is a summary report of a research project of 
the Textile Research Institute. The study was de- 
signed to throw light on certain problems peculiar 
to the sizing of staple rayon yarns. An investiga- 
tion was made of the cohesive value of sizing ma- 
terials, causes and methods of elimination of fiber 
shedding, production of desired “feel” and cover, 
ease of desizing, influence of residual sizing material 
on dyeing properties, and effects of slasher adjust- 
It also included the investigation of possible 


ments. 
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test methods for anticipating the effectiveness of a 
sizing material by laboratory determinations on the 









sized yarns or fabrics. 

The concluding part of the research was done as 
a joint project of the Institute and the Textile 
Foundation and consisted of a systematic study of 
the relationship between weaving efficiency and the 
film properties of warp sizing materials. 

Although it was not within the scope of the project 
to perform weaving experiments on acetate yarns 
a study was made of some of the factors which in. 
fluence the adhesiveness of sizing materials to acetate 
as well as to viscose rayon. The results of this study 
will be found in Part II of the report. , 

The results of this work suggest new techniques 
and methods of approach which will be equally ap. 
plicable to studies with any system of warp sizing 
and will serve as foundation material for further re- 
search in this important field of textile manufactur 


ing. 


















The Cotton Textile Industry of Fall River, 
Massachusetts: A Study of Industrial Localiza- 
tion. Thomas Russell Smith. New York, King’s 
Crown Press, 1944. 175 pages. Price, $2.00. 


(Reviewed by Robert B. Evans) 










A combination of water power and water-front 
location provided the basis for the early nineteenth- 
century development of Fall River as an industrial 
and textile center. Low water transportation rates 
for coal and cotton, climatic conditions, and nearness 
to major cloth markets in New York, Philadelphia, 
and Boston led to Fall River’s becoming the largest 
cotton-mill center in the country in the 1860's. Sales 
of print cloth, Fall River’s specialty, were at a peak 
in 1900, after which a continued downward trend 
took place as the South, aided by lower wage rates 
and more automatic machinery, offered increasing 
competition. Since 1920, much of Fall River's tex 
tile equipment has been liquidated but a narrowing 
of the North-South wage differential, a change i 
local tax policy, influx of outside management, and 
a shift from staple fabrics toward finer, more highly 
styled constructions afford a basis for survival ot 
part of the industry. 
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ANALYSIS: TESTING: 
LABORATORY METHODS 


* 


Absorption Spectra 


Absorption spectra. II. Some al- 
dehyde condensation products of 
methyl pyridines. E. R. Blout 
and V. W. Eager. J. Am. Chem. 
Soc. 67, 1315-19 (Aug. 1945). 


Curves are given for the ultraviolet 
absorption spectra of stilbene, 4- 
styrylpyridine, a number of substi- 
tuted pyridines, and some of their 
benzene analogs. The relation be- 
tween structure and absorption 
spectra is discussed. See also Blout 
and Gofstein, J. Am. Chem. Soc. 67, 
13 (1945). Absorption maxima are 
all between 300 and 400 mu. That 
for stilbene is 295, and for 4-styryl- 
pyridine, 307. A. R. Macormac 


Alkyl Amines 


laboratory preparation of alkyl 
amines. J.B. Dickey. Synthetic 
Organic Chemicals (Eastman Ko- 
dak Co.) 17, 1-5 (1945). 


The practical synthesis of alkyl 
amines can be grouped under certain 
types of reactions. A typical exam- 
ple is given under each type, using a 
schematic type of presentation. J. 


Cathode-Ray Oscillographs 


Deflection sensitivity of parallel- 
wire lines in cathode-ray oscillo- 


graphs. H. Gunther Rudenberg. 


J. Applied Phys. 16, 279-84 (May 

1945). 
The deflection angle @ of a cathode- 
ray beam accelerated by a potential 
V is shown to be proportional to the 
linear charge density p transverse 
to the beam on the interior of the 
electrostatic deflection system, 0 
= p/2Ve. The voltage deflection 
sensitivity depends on the plate-to- 
plate capacitance ¢ per unit width, 
6/E = c/2Ve. This includes edge 
effects and permits a determination 
of the sensitivity from capacitance 
measurements or a simple graphical 
evaluation from the dimensions of 
the deflection system. The use of 
parallel-wire lines as a deflection sys- 
tem is suggested, and its deflection 
sensitivity evaluated. Such lines 
have low transit time error and are 
either easily tuned, or can be oper- 
ated non-resonant with resistive 
termination. Author 


Cellulose Estimation 


Sodium chlorite as a reagent for the 
estimation of cellulose. P. B. 
Sarkar and H. Chatterjee. Sci- 
ence and Culture 10, 340-2 (1944-5) 
(through Bull. Inst. Paper Chem. 
15, 367 (June 1945)). 

Using a defatted jute containing 

11.8% lignin and yielding 8.5% pen- 

tosans and 1.3% uronic carbon diox- 

ide, the authors made comparative 
cellulose estimations by the Cross 
and Bevan, chlorine dioxide, Nor- 
man and Jenkins, and sodium 
chlorite-acetic acid methods. (The 
term ‘‘cellulose’’ is used to include 


residual hemicelluloses, and the au- 
thors appear to be unaware of 
Jayme’s work.—Abstractor) The 
sodium chlorite procedure was the 
simplest method and gave the high- 
est yields (89.03%) which, taken in 
conjunction with the lignin, ac- 
counted for the entire jute. The 
a-cellulose from the product ob- 
tained by sodium chlorite was 60.4% 
(on the initial sample). 


Microscopy of Cellulose Fibers 


Discussion on electron microscopy 
of cellulose fibers. W. Wergin. 
Kolloid-Z. 100, 436-7 (Sept. 1942) 
—A reply to Frey-Wyssling’s 
criticisms (Abst. 1637 (1944)) 
(through Phys. Abstr. 48, 170 
(June 1945)). 


Optical Properties of Dyes 


Crystal-optical constants of organic 
dyestuffs.. II. Connection be- 
tween the structure of organic 
dyes and the optical properties of 
their crystals. I. V. Riskin. J. 
Applied Chem. (U.S.S.R.) 14, 
1036-49 (1941) (French sum- 
mary); cf. C.A. 35, 3819°; 38, 
1367® (through Chem. Abstr. 39, 
4227 (Sept. 20, 1945)). 

Optical properties of 28 various 

commercial dyes were examined. 

Organic solvents used for crystalliza- 

tion of the dyes do not, as a rule, 

affect the optical properties of the 
crystals. Optical properties can be 
used for identification of dyes. 

Structural changes produce definite 
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characteristic changes in the optical 
properties of the crystals. 


Impregnation Rate of 
Fabrics 


Determination of impregnating ca- 
pacity of solutions and dispersions 
of hydrophobic substances. S. S. 
Voyutskii. Legkaya Prom. 1944, 
No. 3, 26-7 (through Chem. 
Abstr. 39, 42297 (Sept. 20, 1945)). 

Three methods were developed as 
follows: (a) 0.1 cc. of test solution is 
placed on a 5-ply cloth and absorp- 
tion of the drop is timed, (0) cloth 
as above is deposited on a surface of 
a standard dye solution and the ap- 
pearance of pigmentation on the top 
surface is timed, (c) determination 
of actual amount of matter impreg- 
nated into the several layers of 
multi-ply cloth. 


Stress Evaluation 


Evaluation of rheological constants 
from tensile and compressive 
tests. W. Lethersich. J. Sez. 
Instruments 21, 27-31 (Feb. 1944) 
(through Kodak Mo. Abstr. Bull. 
31, 81 (Mar. 1945)). 


The behavior of a material in shear 
is deduced from purely tensile or 
compressive tests in rod specimens, 
by assuming that Poisson’s ratio is 
known. A simple method of allow- 
ing for the change of cross section in 
tests at constant load is described. 


Kreis Test 


A modified Kreis test suitable for 
photocolorimetry. Morris F. Pool 
and Arthur N. Prater. Oil and 
Soap 22, 215-16 (Sept. 1945). 

A sensitive form of the Kreis test for 

rancidity in fats and oils is described, 

in which the reaction occurs in a 

one-phase system, which is suitable 

for direct photometric measurement. 

The procedure is convenient and 

rapid and yields reproducible re- 

sults. Author 


Stiffness Testing 


The rigidity of textile fabrics. H. 
M. Taylor. Paper-Maker 109, 


Ts40-2 (June 1945) (through Bull. 











Inst. Paper Chem. 16, 40-1 (Sept. 
1945)). 

The author describes the narrow 
(1-in.) and the broad (6-in.) flexo- 
meters in use at the Shirley Institute 
for evaluating the stiffness (flexural 
rigidity, bending length, and bend- 
ing modulus) of a textile material, 
which is one of the qualities involved 
in the evaluation of the handle of a 
fabric. Modifications for stiff and 
very limp fabrics and those which 
curl or twist badly, are described. 
The instruments and_ procedures 
were originally described in J. Text. 
Inst. 21, T377-416 (1930). 


Thermometers 


Precautions in using thermometers. 
Constance. E. Arregger. Can. 
Chem. and Process Ind. 29, 269-71 
(Apr. 1945). 

In high precision thermometry work, 

error may be introduced by radia- 

tion or conduction if emergent stem 
thermometers are used. If neces- 
sary to use this type, then it should 
be calibrated for total immersion 
and the formula should be used for 
the emergent stem correction, using 

a value of the emergent stem coeffi- 

cient which has been found by ex- 

periment for that particular ther- 
mometer. E. G. Martin 


Viscosity 


A flow-curve recorder for a rotational 
viscometer. Ruth N. Weltmann. 
Rev. Scientific Insts. 16, 184-91 
(July 1945) (through Bull. Inst. 
Paper Chem. 16, 41-2 (Sept. 
1945)). 

In the study of thixotropic sub- 

stances and of materials of non- 

Newtonian behavior, it is important 

to obtain complete flow curves (rate 

of shear vs. shearing stress) which 

are taken in accordance with a 

standardized procedure. The time 

interval for any given increase or 
decrease in rate of shear should re- 
main constant. A recorder which 
draws complete flow curves has been 

developed as an attachment for a 

Couette type of viscometer. The 

deflection of the bob, which is pro- 

portional to the shearing stress, is 
plotted against the speed (r.p.m.) of 
the cup, which is proportional to the 








TEXTILE RESEARCH Journar 


rate of shear. For precise measure. 
ments, the bob suspension spring 
must not be subjected to any fric. 
tion load; therefore, the recorder 
uses sparks generated by a high 
voltage to puncture the recording 
paper. The sparking electrode js 
moved by the bob deflection spring 
while the paper is moved perpen. 
dicularly to the electrode motion by 
the transmission handle, the posi- 
tion of which controls the cup speed, 
A number of measurements made 
with the recorder are shown. The 
recorded flow curves permit imme. 
diate interpretation and calculation 
(without any replotting) of the 
plastic viscosity, the yield value, 
and the thixotropic behavior of the 
tested materials. Also, a method is 
proposed for determining the plastic 
viscosity and the yield value at ini- 
tial agitation, which are identified as 
“the initial thixotropic viscosity” 
and ‘‘the initial thixotropic yield 
value.” 


CHEMICAL AND PHYSICAL 
RESEARCH 


* 


Absorption Spectra of 
Basic Dyes 


Metachromasy of basic dyestuffs. 
L. Michaelis and S. Granick. J. 
Am. Chem. Soc. 67, 1212-9 (July 
1945). 


Basic dyes which do not conform to 
Beer’s law in aqueous solutions differ 
in their absorption spectrum with 
variations in solvent, concentration, 
and material dyed. It is generally 
agreed that such deviations are due 
to a reversible polymerization, usu- 
ally the formation of a dimer. 
Curves are given for methylene blue, 
toluidine blue, oxonine, Capri blue, 
crystal violet, fuchsine, malachite 
green and phenosafranine, in alcoho 
and water, and on agar and nucleic 
acid substrate. The normal color 0! 
the dye occurs in the alcoholic and 
the dilute aqueous solutions and 0! 
the nucleic acid substrate; that 0 
the dimer on the agar substrate and 
in concentrated aqueous solutio?. 
The addition of ammonium sulfate 
increases the tendency to polymerize. 
The absorption maximum of the 
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dimer lies at a shorter wave length 
than that of the monomer. In the 
presence of agar higher molecular 
aggregates are formed. Their ab- 
sorption bands are still further dis- 
placed toward shorter wave lengths 
and are more diffuse. No polymeri- 
zation takes place with nucleic acid 
substrate. Very little is known 
about the correlation of the chemical 
structure of a dye with its faculty of 
polymerization. This polymeriza- 
tion is always correlated with the 
metachromatic effect. 

A. R. Macormac 


Adsorption by Cellulose 


Cellulose fibers: The sorption of or- 
ganic vapors on cellulose fibers. 
K. Lauer. Kolloid-Z. 107, 86-8 
(May 1944) (through Kodak Mo. 
Abstr. Bull. 31, 82 (Mar. 1945)). 


Adsorption isotherms were deter- 
mined for water, for methyl, ethyl, 
and n-propyl alcohols, acetic acid, 
carbon tetrachloride, and benzene 
on cotton and on viscose fibers. 
Changes of length, cross section, and 
volume were correlated with the ad- 
sorption values from both the vapor 
and the liquid phases. The amount 
of adsorption decreased from water 
through the alcohols to the pure or- 
ganic liquids. At the same time the 
relative adsorption by hydrate and 
native cellulose, respectively, de- 
creased from a ratio of approximately 
2:4 te 21. 


Rubber Antioxidants 


Two modes of action of antioxidants 
inrubber. J. Le Bras. Rubber 
Chem. Tech. 18, 22 (Jan. 1945). 


Experiments are briefly described 
which indicate that antioxidants 
may function in either of the follow- 
ing ways: (1) As true antioxidants, 
‘etarding the rate of combination of 
oxygen with rubber; the oxygen 
which does combine, however, forms 
peroxides just as in the absence of 
antioxidants, with consequent de- 
erloration of the rubber. (2) As 
deactivators, which transform rub- 
ber peroxides into oxides; the latter 
shave little deleterious effect. Actual 
antioxidants tend to react by both 
mechanisms, but with one or the 


_ Oxidized cellulose. 


other predominating. It is shown 
by experiment, as might have been 
predicted on a theoretical basis, that 
a mixture of antioxidants of oppo- 
site types has much greater protec- 
tive action than either one alone. 
W. E. Davis 


Oxidized Cellulose 


C. C. Unruh. 
Synthetic Organic Chemicals 15, 
1943, 3 pp. (through Kodak Mo. 
Abstr. Bull. 31, 88 (Mar. 1945)). 


The action of oxidizing agents on 
cellulose usually gives nonhomo- 
geneous and complex products. Pe- 
riodic acid solutions, however, tend 
to oxidize the anhydroglucose unit 
specifically at the second and third 
carbon atoms, and nitrogen tetroxide 
apparently confines its oxidation ac- 
tion to the primary alcohol group to 
give a carboxylic acid. 


Cellulose Acetate 


Viscosity—molecular weight rela- 
tion for cellulose acetate in ace- 
tone. W. J. Badgley. Polymer 
Bull. 1, 17-19 (Apr. 1945). 

Eight representative samples were 
chosen from a series of fractions ob- 
tained in the determination of the 
cellulose acetate distribution curve 
[Sookne, J. Research Natl. Bur. 
Standards 29, 123 (1942)]. The 
curve obtained by plotting the log of 
the intrinsic viscosity [y] against 
the log of the molecular weights, ob- 
tained by osmotic pressure measure- 
ments, may be represented by the 
empirical equation 


[n] = KM* — K'M. 


The values derived for the constants 
are: K = 2.09 x 1075, K’ = 0.315 
x 107°, and a = 1.0. Failure of 
the Staudinger and the Mark equa- 
tions to describe the behavior of the 
high molecular weight fractions is 
thought to be due to increased curl- 
ing of the molecules as the solvent 
power decreases. A. R. Martin 


Structure of Cellulose 


Physical chemistry of the cellulose 
molecule. T. Svedberg. Cellu- 
losechemie 21, 57-72 (July 1943) 
(through Abstract Bull., Kodak 
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Research Laboratories (Apr. 

1945)), 
The author reviews the newer meth- 
ods for studying the structure of cel- 
lulose materials: (1) in solid form by 
x-ray diffraction and (2) in solution 
by sedimentation velocity and equi- 
librium, diffusion, and. streaming 
double refraction. The ultracen- 
trifugal equipment is described in 
considerable detail. It is noted that 
to date definite molecular weights 
have not been determined by x-ray 
diffraction studies, and that sedimen- 
tation equilibrium measurements are 
not applicable for molecular weights 
above about 80,000. The results 
obtained by sedimentation and diffu- 
sion and by streaming double refrac- 


tion are in good agreement for vari- 


ous celluloses and cellulose nitrates. 
Molecular weights of 2,550,000, 
720,000, and 850,000 are given for 
unbleached and bleached cotton and 
wood cellulose, respectively. Of the 
materials studied, unbleached cot- 
ton gives the highest molecular 
weight and lowest polydispersity. 


Cellulose Acetate Butyrate 


Viscosity—molecular weight rela- 
tions for cellulose acetate buty- 
rate. J. W. Tamblyn, D. R. 
Morey, and R. H. Wagner. Ind. 
Eng. Chem. 37, 573-7 (June 1945). 

The relations between the molecular 

weights of fairly homogeneous frac- 

tions of cellulose acetate butyrate 

and the viscosity function Ln 7,/c 

(determined in acetone and acetic 

acid) are given for two cases: (1) the 

limiting value as c— 0, known as 
intrinsic viscosity; (2) the value at 

c = 0.25 gram per 100 cc. The es- 

tablishment of a relation using the 

latter viscosity figure permits the 
determination of the viscosity— 
average molecular weight without 
recourse to extrapolation to zero 
concentration. Upon degrading 
samples of heterogeneous (unfrac- 
tionated) cellulose acetate butyrate 
by heat, ball milling, and ultra- 
violet, it was found that the Ln 7,/c 
values and the number-average 
molecular weights (from osmotic 
pressure) are also related by equa- 
tions similar in form to those ob- 
tained on fractions. A means is 
thus at hand for obtaining the more 
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useful number-average of hetero- 
geneous cellulose acetate butyrate 
from a single viscosity measurement. 
It is pointed out that the establish- 
ment of a simple relation between 
these quantities for any polymer 
depends on the kinetics of the 
polymerization or degradation pro- 
its effect on distribution 

Author 


cess and 
curves. 


Structure of Cellulose Nitrate 


Electron microscopic investigation 
of precipitates of cellulose ni- 
trates. Gunnar Hambraeus and 
Bengt Ranby. Nature 155, 200-1 
(Feb. 17, 1945). 

The electron microscope showed 

three main types of structure exist- 

ing in precipitates of cellulose ni- 
trates: (1) micellar structure, mainly 

from celluloses of about D.P. 1000, 

which the authors suggest is due to 

crystallites; (2) amorphous struc- 
ture, or clumps without definite 
shape or magnitude, which is found 
in preparations of either very high 
or very low D.P.; (3) fine-grain un- 
derstructure found as _ reticulate 
formations in nitrates of very low 


D.P. H. W. Theller 


Degradation by Micro- 
Organisms 


The incidence and control of mould 
and bacterial attack on textiles. 
R.G. Fargher. J. Soc. Dyers and 
Colourists 61, 118-22 (May 1945). 

Natural impurities as well as warp 

size present in grey cotton fabric en- 

courage mold growth and account 
for the superiority of scoured cotton 
over grey in resistance to micro- 
organisms. A large number of chem- 
ical treatments have been examined 
at the Shirley Institute for effective- 
ness in preventing mold growth. 
Conditions for test were 25°C and 
92° R.H., these having been chosen 
as a compromise between the worst 
indoor tropical conditions and the 
optimum for mold growth. Sali- 
cylanilide and p-nitrophenol, which 
were judged to be sufficiently effec- 
tive and met other requirements for 
general use in the textile industry, 
are the only treatments being exten- 
sively employed in England. An 


ideal rotproofing compound should 
protect the fabric from both chemi- 
cal and biological tendering. In 
most climates chemical attack (by 
air, light, and moisture) predomi- 
nates but biological attack, if con- 
tact with soil occurs, may take place 
much more rapidly. It is claimed by 
some that under trophical conditions 
serious contamination with decaying 
vegetable matter is inevitable and 
makes micro-organic growth the 
chief cause of degradation. Based 
on the assumption that loss in 
strength of cuprammonium-treated 
goods represents only chemical loss, 
a rough approximation of the rela- 
tive effect of chemical and biological 
damage was obtained by the simul- 
taneous exposure of grey and cu- 
prammonium-treated goods for 12 
mos. It was indicated that in hot, 
humid climates attack by micro- 
organisms accounts for a consider- 
able proportion of the total loss in 
strength. Flat, close-woven cloth 
with soft twist yarns is said to 
resist both types of deterioration 
better than more open or ribbed fab- 
rics. The weather effect on grey 
cotton produces a gradual change 
which corresponds to the change 
from grey to bleached cotton, which 
explains why infection with micro- 
organisms after long exposure is 
usually slight. Although acetyla- 
tion of cellulosic materials and plas- 
tic coating (to reduce water absorp- 
tion) show promise, the only more or 
less practicable agents for rot- and 
weather-proofing are copper and 
chromium applied by one of several 
methods. Mineral khaki dyeing 
satisfies to some degree the require- 
ments for a rotproofing agent but 
should be applied to scoured rather 
than to grey cloth because the con- 
centration of metal present is too 
small to afford protection to mate- 
rials of high or even moderate sus- 
ceptibility to mildewing. The re- 
sistance to leaching of copper during 
exposure cannot be found by labora- 
tory leaching tests. Actual outdoor 
tests showed copper to be retained, 
after 5.38 in. of rainfall, best in the 
form of copper naphthenate or 
ricinoleate (about 75% retention) 
and poorest in the form of copper 
carbonate or cuprammonium (less 
than 15% retention). Chromium is 
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retained to a much greater exten 
than copper. C 









Structure of Animal Fibers 






Nature of animal fibers. III. Chem. 
ical and histological studies of the 
action of ammonia on human hair, 
E. Lehmann. Melliand Textilber. 
24, 1-6 (Jan. 1943) (through Phys, 
Abstr. 48, 170 (June 1945)), ~ 

After 1 week in 25% aq. NH; human 

hairs showed no microscopical dif- 

ferences and the stretching and 
swelling capacities were little altered: 
the liquid contained yellow decom. 
position products of the melanine 
colors present, sulfides, and protein 
split-products. After more than | 
week, alkaline hydrolysis occurred 
and this action was used to study 
fiber structure, since the least me- 
chanical action then sufficed to break 
the fiber up into its fusiform cells. 
It is established that these are the 
ultimate units of which the fiber is 
built, and their structure is illus- 
trated by photomicrographs. The 
cells have a slight tendency to twist, 
they fibrillate readily, and they are 
bound together in the fiber by an 
amorphous protein substance of as 
yet unknown composition. Pieces 
of the epidermal membrane are also 
found in the liquid and have a net- 

like surface structure. After 10 

months the fiber has swollen to 200 

times its original thickness, and ifit 

is then dried it shrinks to 50% of the 
latter and gives an x-ray diagram 
similar to that of a-keratin. 












































Fiber Structure 


Cellulose fibers: Fiber structure. 
K. Lauer. Kolloid-Z. 107, 93-103 
(May 1944) (through Kodak Mo. 
Abstr. Bull. 31, 81-2 (Mar. 1945). 


The author gives a theoretical ek 
planation of the physical properties 
of native and hydrate cellulose 
which have been discussed in the 
preceding six papers of this serie 
(K. Lauer and coworkers: J. makro- 
molek. Chem. 1, 76, 97, 106, No. 1-0 
Aug., 1943; Monthly Abstr. Bull. 31 
42, Feb. 1945). Previous structuré 
concepts are accepted; i.e., a spit 
arrangement of molecules in nat’ 
cellulose, whereas regenerated cellu: 
lose consists of bundles of molecules 
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and crystallites more or less oriented 
along the axis of the fiber; amor- 
phous and crystalline regions are 
inked by primary valence chains and 
each cellulose molecule has both hy- 
drophilic and hydrophobic surfaces. 
Water is bound to the hydroxyl 
groups in the amorphous region 
mainly by the interaction of perma- 
nent dipoles, whereas benzene, to- 
lyene, and pyridine are probably 
held by dispersion forces on the hy- 
drophobic surface of the glucose 
esidues. The difference in the rela- 
tive wet strength of native and hy- 
drate celluloses indicates that the 
surface of the crystallites of the na- 
tive form is hydrophobic, and that of 
the hydrate form, hydrophilic. 


Elasticity and Structure of 
Rubber 


Rubbers and their characteristics: 
realand ideal. L.R. G. Treloar. 
Nature 155, 441-4 (Apr. 14, 1945). 


Anaddress before the Royal Institu- 
tion reviewing current ideas on elas- 


ticity and structure of rubber. 
H. W. Theller 


Coefficient of Friction of Wool 


Frictional properties of wool fibers. 
E.H. Mercer. Nature 155, 573-4 
(May 12, 1945). 

Coefficients of friction (w2 and yp) of 

ingle wool fibers were evaluated 

with and against the scale direction. 

The directional coefficient 2 — p4/ 

“2 + 41 was found to increase upon 

wetting the fiber, and the increase 

Was greater in acid and alkaline than 

inneutral media. Shrinkage-reduc- 

tion processes reduce the directional 
friction in alkaline solution. 
H. W. Theller 


Infra-Red Spectroscopy 


Application of infra-red spectros- 
copy to chemical problems. 
Anon. Nature 155, 191-3 (Feb. 
17, 1945), 

A summary of a Faraday Society 

‘yMposium. Applications of infra- 

red spectroscopy to problems of 

‘tucture and composition of high 

polymers are included. 


H. W. Theller 


Effect of Iodine on Wool 


The action of iodine on wool. S. 
Blackburn and H. Phillips. J. 
Soc. Dyers and Colourists 61, 100- 
103 (Apr. 1945). 

Wool reacts rapidly with aqueous 

solutions of iodine (0.001N to 0.1) 

in potassium iodide at room temper- 

ature. The iodine taken up (0.2% 

to 16%) may be divided into por- 

tions corresponding with absorbed, 
anionic, and combined iodine. The 
amount of absorbed and anionic io- 
dine increases as the concentration 
of the iodinating solution increases. 
For any given iodine concentration 
the amount of absorbed and anionic 
iodine decreases with increase in pH 
of thesolution. It is suggested that 
the anionic iodine and absorbed 
iodine form a complex polyiodide 
with the basic side chains of the 
wool. The combined iodine, which 
under suitable conditions constitutes 
only a small part of the total iodine 
taken up, probably represents sub- 
stitution of the iodine in the tyrosine 
groups of the wool. The rate of re- 
moval of absorbed iodine from wool 
on exposure to air at 37°C and on 
treatment with solutions of deter- 
gents has been determined. Author 


Reactivity of Oxycellulose 


Cellulose studies: I—Reaction of 
oxycellulose with aqueous acid 
and alkalies. Eugene Pacsu. 
TEXTILE RESEARCH JOURNAL 15, 
354-61 (Oct. 1945). 

The behavior of the aldehyde type of 

oxycellulose prepared by the action 

of 1 mole of sodium metaperiodate 
on cotton was investigated. Treat- 
ment of the oxycellulose with 2N 
hydrochloric acid at room tempera- 
ture caused no apparent changes in 
the properties of the material. The 
comparatively great resistance to 
acid of the C-O-C linkages in oxy- 
cellulose deserves special considera- 


“tion in view of the widespread belief 


concerning the harmful effect of 
acids on oxidized cellulose. The en- 
hanced reactivity of the aldehyde 
type of oxycellulose in alkaline media 
presents difficult problems. Num- 
erous reversible and _ irreversible 
changes may take place in the pres- 
ence of hydroxyl ions. Because of 
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these changes, an aqueous solution 
of periodate oxycellulose, although 
practically neutral to litmus, uses up 
a considerable quantity of standard 
alkali solution, without, however, 
having a sharp end-point in the pres- 
ence of phenolphthalein. There- 
fore, methods of determination of 
the supposed carboxyl content of the 
aldehyde type of oxycellulose by di- 
rect or indirect use of alkali are fun- 
damentally unsound. The cause of 
the acidic behavior of periodate oxy- 
cellulose in alkaline solution is sought 
in the anionotropic and prototropic 
changes which may conceivably take 
place. An anionotropic change in- 
volving the transfer of a hydride ion 
from one aldehyde group to the other 
within one dialdehyde unit of the 
chain (Cannizzaro reaction) should 
give an essentially undegraded prod- 
uct having a probably random dis- 
tribution of glyoxylic acid and gly- 
colaldehyde acetal units. Experi- 
mental evidence, however, indicated 
that periodate oxycellulose, in the 
presence of 1 mole of dilute alkali 
and without subsequent acid hydrol- 
ysis, suffered an almost complete 
degradation. This behavior leads 
directly to a consideration of the pro- 
totropic changes as the second type 
of transformation which may take 
place in alkaline media. Because of 
the presence of —=CH—C=O group- 
| 
ings in the aldehyde type of oxycel- 
lulose, the substance must be in 
equilibrium with the tautomeric 
enol-form which, on account of the 
glyoxal part of its units, represents a 
“hydroxyketene acetal’ of acidic 
character. Now it is known that 
negatively substituted ketene ace- 
tals hydrolyze rapidly to the corre- 
sponding esters in pure water or even 
in alkaline media by the loss of 1 
mole of alcohol. It is, therefore, 
concluded by the author that the eno- 
late ion of the aldehyde type of oxy- 
cellulose is instantaneously cleaved 
by an electrophilic attack of the wa- 
ter molecule which, ‘by a displace- 
ment mechanism, breaks one of the 
C—O—C linkages to yield the enol- 
form of glycolic acid ester. The 
latter is subsequently hydrolyzed 
through the well-known mechanism 
for base-catalyzed hydrolysis to give 
rise to the sodium salt of glycolic 
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acid and erythrose, which is then 
decomposed in the alkaline medium. 
All these reactions leading to the 
complete degradation of the oxycel- 
lulose may take place simultane- 
ously as competing reactions. On 
the basis of this working hypothesis 
the ageing of alkali cellulose can also 
be interpreted. The author believes 
that most of the oxidizing agents, 
oxygen in alkaline medium being one 
of them, attack the glucose anhy- 
dride units of the cellulose in the 
same fashion as periodic acid does. 
The dialdehyde units so formed are 
at once cleaved in alkali through the 
mechanism outlined above. The 
result is a cellulose with shorter 
chains and more end groups, hence 
with high copper number and low vis- 
cosity. Evidently, complete elimi- 
nation of the aldehyde type of oxida- 
tion by the use of suitable bleaching 
or oxidizing agents should result in 
improved fibers which would not de- 
teriorate rapidly in even a mildly 
alkaline medium such as a soap solu- 
tion. On the other hand, if the em- 
ployment of bleaching or oxidizing 
agents which produce the aldehyde 
type of oxycellulose is unavoidable, 
then the use of some neutral or 
slightly acidic detergent instead of 
soap would be most advantageous. 
Author 


Polyamides from Fatty Acids 


Polyamides from polymeric fat acids. 
L. B. Falkenburg, H. M. Teeter, 
P. S. Skell, and J.C. Cowan. Oil 
and Soap 22, 143-8 (June 1945). 

The preparation and properties of 

various polyamides, copolyamides, 

and modified polyamides of poly- 
meric fat acids are described. These 
polymers are of interest because of 
their unusual properties and because 
of the unsaturation and relatively 
high molecular weight of the poly- 
basic acids involved. Despite the 
presence of tribasic acids in poly- 
meric fat acids, ungelled polymers 
having molecular weights of 3,000 to 

5,000 are obtainable. <A brief dis- 

cussion is given concerning the ap- 

plication of theoretical principles of 
polymerization to the preparation of 
these polymers. Possible industrial 


uses for the polyamides are indi- 
cated. 


Author 


Polystyrene 


Polystyrene. Stanley Booth. 
Part I. Brit. Plastics 17, 130-36 
(Mar. 1945). Part II, zbid., 172- 
81 (Apr. 1945). Part III, zbid., 
200-6 (May 1945). 

Part Iisa review of the manufacture 

of styrene and its polymerization, 

with 50 references. Part II reviews 
the structure, molecular weight, 
molecular weight distribution, effect 
of the latter on physical properties, 
and the electrical and physical prop- 
erties of polystyrene, together with 

32 references. Part III concludes 

the series with a review of the pro- 

cessing of polystyrene. 8 refer- 
ences. E. F. Evans 


Reversible Denaturation of 
Proteins 


Denaturation and renaturation of 


proteins. D. Coleman and F. O. 
Howitt. Nature 155, 78-9 (Jan. 
20, 1945). 


A study of the solution of silk fibroin 
in cupriethylenediamine and its sub- 
sequent regeneration showed it to be 
capable of reversible denaturation. 
It is claimed that complete renatur- 
ation is demonstrated here for the 
first time. The results suggest that, 
with fibroin, denaturation consists 
simply in the unfolding of a molecu- 
lar chain. H. W. Theller 


Synthetic Protein Fibers 


Synthetic protein fibers from pro- 
tein-detergent complexes. Har- 
old P. Lundgren. TEXTILE RE- 
SEARCH JOURNAL 15, 335-53 
(Oct. 1945). 

The application of long-chain hydro- 

carbon salts in the conversion of pro- 

teins into oriented fibers is discussed 
at length. Chemical and physical 
data are presented which show that 
the reaction of a model protein 
(crystalline egg albumin) with alkyl- 


benzene sulfonates and alkyl sulfates * 


occurs in two steps: the first involves 
an ion exchange in which the anions 
on the protein basic groups and the 
cations of the detergent salt are re- 
placed, resulting in the formation of 
a protein-hydrocarbon salt; the sec- 
ond step is a combination, through 
weaker forces, of the protein-hydro- 
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carbon salt with additional hydp. 
carbon salt. The presence of th 
double combination of hydrocarho, 
salt contributes a characteristic flo 
property to the protein, making j, 
suitable for spinning. All of the hy. 
drocarbon salt is recovered from the 
spun fibers by extraction with 60 tj 
70% aqueous acetone. Recovery oj 
the weaker-bound salt occurs ¢. 
rectly, while the ionically bound sa}; 
requires an inorganic salt to supply 
the ions necessary to reverse the ey. 
change reaction. 

Details of the preparation of or. 
ented fibers from technical egg whit: 
and from dispersed chicken feathers, 
including a description of laboratory 
spinning equipment, are given, to- 
gether with a description of some of 
the properties of the fibers prepared 
in this manner. Author 





















Serine 






Amino acids. IV. Amino acids re. 
lated to serine. J. H. Billmar 
and E. E. Parker. J. Am. Chem. 
Soc. 67, 1069-70 (July 1945). 

Three beta-hydroxy-al pha-amino 

acids related to serine have been 

prepared from the corresponding 
amino alcohols. Attempt to obtain 
serine by decarboxylation did no 
produce pure serine. 

A. R. Macormat 















Urea-Formaldehyde 






Condensation of formaldehyde with 
urea and melamine—PartI. \Wi 
liam Feast. Brit. Plastics 1 
36-44 (Jan. 1945). Part II, ibid. 
66-73 (Feb. 1945). 

Part I is a review and discussion a 

the probable structures of the pr: 

mary and secondary condensates 0! 

urea and formaldehyde. Part | 

concludes the series with a discussi0 
of the structures of urea-formalde 
hyde resins, melamine-formaldehyt 
condensates, and resins, mela 


melem, mellon, and alkylated resits 
E. F. Evan 






















Wettability 


Wettability of porous surfaces. * 
B. D. Cassie and S. Bante! 
Trans. Faraday Soc., 40, 541-9! 
Dec., 1944. 


The analysis of apparent contat 
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angles for rough surfaces is extended 
to porous surfaces, particularly those 
encountered in natural and artificial 
dothing. Formulae are derived for 
the apparent contact angles, and ex- 
perimental data confirming the form- 
ylae are given. Water-repellent 
clothing structures are discussed by 
means of this analysis, and it is 
shown that the water-repellency of 
the duck is due to the structure of 
its feathers rather than to any ex- 
ceptional proofing agent. j= 


FIBERS: YARNS: FABRICS: 
MECHANICAL PROCESSES 


* 
Animal Fibers 


The South American cameloids. A. 
C. Whitford. Textile Age 9, 70, 
72, 74 (Aug. 1945). 

An article describing two South 

American animals, the guanaco and 

the llama, and fiber characteristics 

oftheir fleece. The former run wild 
and must be hunted; the latter are 
domesticated. H. J. Burnham 


Cottonized Bast Fiber 


Cottonized bast fiber. J. B. A. 
Stroink, H. J. Bendel, and D. A. 
Beerens. Melliand Textilber. 25, 
181-3 (1945) (through Chem. 
Abstr. 39, 42285 (Sept. 20, 1945)). 


Fundamentals of cottonization are 
described. Eight requirements 
which a product must meet in order 
to be satisfactory are outlined and 
discussed in detail, with considera- 
tion of chemical and physical factors. 


Glass Fiber Properties 
and Structure 


Glass-fiber investigations. Intro- 
duction, definitions, general prob- 
lems. Hans Freytag and Paul A. 
Koch. Glastech. Ber. 21, 7-13 
(1943); Chem. Zentr. 1943, I, 
4126-7 (through Chem. Abstr. 39, 
3407! (Aug. 10, 1945)). 

The technical terms are standard- 

wed and an attempt is made to cor- 

relate properties with glass surface 
and structure. Internal forces are 


interpreted according to Smekal’s 


. theory. Comparisons are made with 


organic fibers. A long bibliography 


is included. 


Protein Fibers 


Synthetic fibres from vegetable pro- 
teins. D. Traill. J. Soc. Dyers 
and Colourists 61, 150-5 (June, 
1945). 


Groundnuts (peanuts) and soya 
beans are from an economic point of 
view the most favorable starting 
materials for the production of pro- 
tein synthetic fibers. To produce 
protein from groundnuts the usual 
method of oil extraction, in which 
the nuts are heated, cannot be used 
as this denatures the protein and 
renders it unsuitable for the produc- 
tion of fibers. A solvent extraction 
process is therefore used. Protein 
solution suitable for spinning may be 
prepared from the groundnut meal 
remaining after extraction of the oil 
from the nuts by treatment with so- 
dium hydroxide. The pH of the 


fresh solution must be at least 12.5, 


and there exists an optimal protein 
concentration, usually 20-30%, for 
each sample of globulin. The fiber 
is formed by extrusion of the solu- 
tion into a bath of sodium sulfate 
and sulfuric acid, followed by hard- 
ening in a solution of sodium chlo- 
ride, hydrochloric acid, and formal- 
dehyde. The fibers are thoroughly 
washed and adjusted to pH 8 so that 
they will dye evenly with wool. 
The physical properties (including 
wear resistance and insulation value) 
and dyeing properties, and the po- 
tentialities of peanut fiber (Ardil) in 
admixture with wool and viscose, 
are discussed. €. 


Artificial protein fibers: Their con- 
ception and preparation. W. T. 
Astbury. Nature 155, 501-3 (Apr. 
28, 1945). 


A brief review, pointing out the im- 
portant role which x-ray diffraction 
analysis has played in furnishing the 
fundamental knowledge of protein 
crystal structure, which was the 
basis for the development of such 
artificial protein fibers as Ardil. 16 
references. H. W. Theller 


Ramie Production 
Possibilities 


The possibilities of ramie. The 
Chemurgic Digest 4, 137, 139-45 
(Apr. 30, 1945). 

This discussion of ramie was adapted 

from a staff report of the Office of 

Production Research and Develop- 

ment, War Production Board. Ra- 

mie (Boehmeria nivea) long has been 
known in the Orient and small quan- 
tities have been imported into the 

United States. It is grown commer- 

cially in China, Sumatra, Japan, and 

India, and has been raised success- 

fully in the Philippines, Mexico, 

Haiti (where it is irrigated), and 

in the southern part of the United 

States, particularly in Florida and 

along the Gulf Coast. Extensive 

use of ramie has been hindered 
by difficulties in decorticating the 
stalk, so as to separate ramie 
fiber, and in degumming it. The 

Corona machine, designed by the 

Krupp works for decorticating sisal 

leaves, has been used successfully on 

ramie in Haiti during 1943 and 1944. 

Other decorticating machines also 

are said to operate successfully. 

Degumming has been accomplished 

by digesting air-dried ribbons of 

ramie under pressure in a caustic 
soda solution. Data regarding ten- 
sile strength, elasticity, absorbency, 
and other properties are presented. 
Uses mentioned include mechanical 
packings, parachute harness web- 
bings, upholstery fabrics, filter 
cloths, incandescent gas mantles, 
and filter cloth. Production cost 
for decorticated, degummed fiber, 
grown in the Everglades, is esti- 
mated at as low as 9¢ per pound. 
An extensive bibliography is given. 
R. B. Evans 


Ramie: a new economic opportunity. 
Earl L. Rauber. Monthly Review 
of the Federal Reserve Bank of 
Atlanta 30, 57-62 (June 1945). 

Currently more than 1,600 acres are 

planted with ramie in Florida and 

upwards of 10,000 additional acres 
have been set aside for the same 
purpose. Ramie is a perennial and 
three or more cuttings can be ob- 
tained per year, the Florida acreage 
yield being approximately 45 tons of 
green material, from which 1,200 to 
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1,500 Ibs. of fiber can be obtained. 
The remainder of the green material 
can be returned to the soil as ferti- 
lizer or converted into livestock feed. 
Entirely satisfactory cost figures are 
not available, but two estimates on 
the basis of experimental conditions 
give total costs as 9.1¢ and 10.1¢ per 
pound. These totals are divided 
into 3.0¢ and 3.3¢ for growing the 
ramie, 3.6¢ and 1.7¢ for the decorti- 
cation operation, and 2.5¢ and 5.5¢ 
for degumming the fiber. Unde- 
gummed ramie fiber is said to have 
been sold for 25¢ per pound before 
the war while degummed fiber sold 
for 40¢ per pound and higher. 
Possible uses of ramie and oppor- 
tunities and implications involved in 
ramie culture in the South are con- 
sidered. R. B. Evans 


Viscose Rayons 


High-tenacity viscose rayons. L. 
Rose. J. Soc. Dyers and Colour- 
ists 61, 113-17 (May 1945). 

The manufacture, physical proper- 

ties, dyeing properties, and uses of a 

moderately high-strength normal- 

extensibility viscose rayon (“Te- 
nasco’’?) and a very high-strength 
low-extensibility viscose rayon 

(“Durafil’’) are described. A new 

type (called ‘‘textile Tenasco’’) 

slightly lower strength than Tenasco 
but with properties more suited to 
normal textile processing is also dis- 
cussed. Applying stretch to freshly 
formed viscose filaments increases 
their tenacity and reduces breaking 
extensibility. Reduction of extensi- 
bility below 12% produces a fiber 
of generally lower serviceability. 
However, even with maximum 
stretch, 11% extensibility is about 
the lowest obtainable in the ordinary 
viscose process, this figure represent- 
ing contraction after the material 
enters the centrifuge box and also 
the contraction accompanying regen- 
eration to cellulose. The composi- 
tion of the coagulating bath is cap- 
able of altering the ‘‘inherent ex- 
tensibility’’ and under optimum 
conditions (with a water bath at 
90°C between the godets) using 
maximum stretch a filament having 

a tenacity of 3.6 grams per denier 

and 17% extensibility is produced 

(Tenasco). In the production of 


“Durafil’”’ the viscose, as in the long- 
known Lilienfeld strong-acid pro- 
cess, is extruded into 65% sulfuric 
acid, then quenched immediately in 
cold water, regenerating cellulose 
very rapidly, and processed as ordi- 
nary viscose yarn. The resulting 
filament consists of an outer shell of 
highly crystalline cellulose and a 
more amorphous inner core. By 
reducing the denier per filament the 
fiber ultimately consists almost en- 
tirely of shell; production is there- 
fore standardized at 0.3 denier, real- 
izing the highest possible strength 
(about 5.6 grams per denier). X-ray 
photographs show the orientation of 
Tenasco to be quite good and that of 
Durafil to be excellent. Stress- 
strain curves are shown for dry, wet, 
and knotted threads of ordinary vis- 
cose, Tenasco, and Durafil; the 
yarns in the order named lose 50, 40, 
and 33% of their strength when wet. 
Increased orientation evidently leads 
to reduction in resistance to shear as 
well as to reduced knot tenacity. 
The rate of dyeing of Tenasco de- 
pends upon the balance between the 
tendency toward rapid dveing con- 
ferred by the “high extensibility 
coagulant”? used and the lowered 
rate caused by increased orientation 
of the fibers. In Tenasco for tire 
cord the second factor has more 
weight and the product is slow- 
dyeing, whereas in textile Tenasco, 
even though it is more highly 
oriented than ordinary viscose, the 
first factor predominates and it is 
rapid-dyeing. Durafil dyes at a 
lower rate than ordinary viscose, but 
comparable data are not possible 
since the latter type cannot be spun 
as fine as the standard Durafil. 
Heavy shades can be obtained only 
with direct dyes on Durafil, with 
dyes which have a low time of half- 
dyeing. Vat dyes may be applied 
even to the extent of 50%, although 
the cost is prohibitive. Because 
finer filaments require more dye for 
the same depth of shade, Tenasco 
costs about 50% more and Durafil 
at least four times more to dye than 
ordinary viscose. Azoic and devel- 
oped dyes may be used satisfac- 
torily. Textile Tenasco is expected 
to be the standard viscose of the 
future. Durafil has been used for 
insulating fabric; for parachutes it is 
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inferior to Tenasco because of jt 
low extensibility (about 7%). It 
has potential use in plastics, power 
belting, and in superfine cloths 
The great use for Tenasco is in tire 
cord, where its properties result ing 
tire which under severe conditions 
heats up less than one with cotton 
cord and therefore deteriorates at 
lower rate. It has a strength ad. 
vantage over cotton for this ys 
since it is about 30% stronger at 0% 
R.H. than at 65% R.H., whereas 
cotton is about 20% weaker. Im. 
proved cord performance also re. 
sults in a saving in rubber. Be. 
cause of the low extensibility of 
Durafil it loses more strength than 
Tenasco at the high twist necessary 
to give flexing life to tire cord andis 
consequently unsuitable for this 
product. C. 


Synthetic Fibers 


The case for synthetic textiles— 
Part III. Anon. Modern Plas. 
tics 22, 95-101, 204, 206, 208, 210 
(Mar. 1945). 

The third part of the article deals 
with plastic finishes of textiles, in- 
cluding a discussion of developments 
in water-repellent finishes, wool that 
will not shrink, plastics in printing 
and dyeing, crease-resistant fabrics 
and resin finishes to create special 
effects. 


Processing, Water-Repellent 
Fibers 


The application of solubility phenom- 
ena in the processing and ust 
of water-repellent textile fibers 
(Cellulose acetate, nylon, viayl 
fibers.) Gaston Mouchiroud. 
Teintex 8, 203-13 (1943); Chem 
Zentr. 1944, I, 71 (through Chem. 
Abstr. 39, 36719 (Aug. 20, 1945) 


Topics considered include: the mos 
satisfactory behavior of water-repe! 
lent fibers toward water; the be 
havior of acetate rayons in the dye 
ing process as regards their abilit) 
to swell in certain solvents and sol 
tions; similar behavior of nylo 
printing and discharge printing ¢ 
acetate rayon; the resistance of att 
tate rayons to carbonization with 
HCI and the possibility of removing 
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wich fibers by the use of solvents; 
the decomposition of acetate rayon 
py Al perchlorate (in contrast to the 
ineffective AlCls); and the resistance 
of nylon to the perchlorate. 


Light Stability of Silk 


The light stability of natural silk and 
methods for improving it. K. M. 
Markuze and S. N. Tyuremnova. 
Shelk 10, 18-20 (1940); Chem. 
Zentr. 1941, II, 1697 (through 
Chem. Abstr. 39, 39368 (Sept. 10, 
1945)). 

Natural silk is very light-sensitive 

and in the presence of moisture and 

air is easily weakened by ultraviolet 
or visible sunlight. The tensile 
strength is reduced by 30% and the 
eongation by 40% of their original 
values on 20 days’ exposure to the 
summer sun. Various chemicals, 
dyes, etc., improve the retention of 
tensile strength. It is shown that 
treatments of dyed silk with tannin 
followed by tartar emetic, or with 
thiourea followed by HCHO are 
elective. A solution of NHsCNS 
(10 g./l.) also gives improvement. 


Moisture Relations of Textile 


Fibers 
The moisture relations of textile fi- 
bers. “Chemitex.’? Silk J. Ray- 


on World 21, 35-7, 42 (July 1945). 
An extensive review, including ta- 
bles showing moisture regain of tex- 
tile materials, wet strength of textile 
ibers, breaking load at various hu- 
midities, extension at break (dry and 
wet), percent extension at break at 
diferent humidities, dimensional 
changes with humidity, change in 
area of cross section from 65% rela- 
tive humidity to wet, and imbibition 
ol water. Original references are 
hot given. R. K. Worner 


Coated Yarns 


Plexon—plastic coated yarn. N. J. 
Strauss. Plastics and Resins 4, 
8, 32 (June 1945). 

| brief description of the prepara- 

lon, properties, and uses of plastic 

Coated yarns, It is predicted that 

- present range of diameters, 

.008-0.090 in., will be greatly ex- 

panded and yarns fine enough for 


dress goods and hosiery may be 
forthcoming. A. R. Martin 


Slasher Drive 


Tension in slashing controlled elec- 
trically. R. B. Moore. Textile 
World 95, 115, 117, 186, 188 (Aug. 
1945). 

A description of the G. E. constant 

tension slasher drive in which the 

beam is driven by a D.C. adjustable 
speed motor with constant horse- 
power characteristic. Motor cur- 
rent is directly proportional to ten- 
sion and is held constant at any pre- 
determined value by a suitable regu- 
lator. An ammeter in the motor 
circuit gives a direct indication of 
the tension value. The D.C. input 
to the wind-up motor is furnished 
either by a special rotating excitor, 
such as the amplidyne, or by elec- 
tronic equipment. H. J. Burnham 


Spun-Rayon Slashing 


Spun-rayon warps more difficult on 
silk system. Raymond Dodson. 
Textile World 95, 129, 174, 176 
(Aug. 1945). 

Practical hints on slashing spun 

rayon on the silk system, which is 

more difficult and troublesome than 
on the cotton system. It is recom- 
mended that the ends be split into 
layers during warping and that ten- 
sion be kept low during slashing. 

Basic size formulas are given for 

100% rayon spun on the cotton sys- 

tem and on the worsted system, 

100% spun acetate, and 50-50 

rayon-wool blend. H. J. Burnham 


Warp Knitting 


Warp knitting. W.E. Boswell. J. 

Text. Inst. 36, P41—5 (Apr. 1945). 
A lecture designed to give a general 
outline of warp knitting machines 
and the fabrics they produce. Some 
attention is given to the elements 
controlling fabric design and struc- 
ture. A. R. Martin 


Warp Tying Machine 


Automatic warp tying for the textile 
industry. Anon. Silk and Rayon 
19, 424-5 (Apr. 1945). 


A new warp tying machine with 
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modifications and improvements is 
described and claimed to be the most 
efficient warp tying machine in exist- 
ence. A feature characteristic of 
the clamps used with this machine is 
that they are designed for ready 
alignment of the two sets of threads. 
By employing special shielded nee- 
dles fixed to oscillating levers, the 
detachment of one thread from each 
layer is ensured, and automatic ad- 
justment of the machine in relation 
to the warp is possible. In conjunc- 
tion with the detaching needles, a 
lease detacher ensures that only the 
outer thread from each lease will be 
selected and passed on for tying. 
An important feature is the suspen- 
sion of the knotted ends on a cord, 
which enables supervision of the 
work. As the knotted threads are 
taut on the cord, it is possible to tie 
crepe warps. The machine oper- 
ates with maximum efficiency when 
tying at a rate of 12,000—15,000 
knots per hour. A. L. Merrifield 


Nylon 


Nylon yarns. [British Nylon Spin- 
ners Ltd.] Sik J. Rayon World 
21, 25-6, 39 (May 1945). 

Abstract of booklet ‘‘Nylon Yarn— 

Its Properties and Its Processes.” 

Comparative data are given for nvy- 

lon and other textile fibers on spe- 

cific gravity, strength and elonga- 
tion, elastic properties, abrasion 
resistance, moisture regain, swelling 
and shrinkage characteristics, water- 
extractable material, and chemical 
resistance. R. K. Worner 


Twist Take-Up 


The take-up due to twist in acetate 
yarns. H. R. Mauersberger. 
Rayon Text. Mo. 26, 74-75 (Feb. 
1945). 

Data are presented showing the 

take-up due to twist of a number of 

acetate yarns ranging from 55 to 

300 denier. The data cover the 

range 5-50 t.p.i. in increments of 

5 t.p.i. A. R. Martin 


Electrocoated Fabrics 


Electrocoated fabrics process now 
ready for commercial application. 
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Anon. Textile Bulletin 68, 23 
(Aug. 15, 1945). 

A report on a joint project by Behr- 
Manning of Troy, N. Y., and Gen- 
eral Electric, whereby loose fibers 
sent through an electrostatic field 
set up by high-voltage electrical 
equipment receive a charge of the 
same polarity as an electrode at the 
bottom of the field and are hurled 
upward perpendicularly into an ad- 
hesive-coated ‘‘backing” fabric, pa- 
per, or cellophane run simultane- 
ously through the field. Ends of 
the fibers are buried in the adhesive 
and the resultant electrocoated fab- 
ric is conveyed through a dryer for 
“curing.”” Patterns can be printed 
with adhesive on the “‘backing”’ fab- 
ric and fibers will cling only where 
the adhesive appears. A concentra- 
tion of 300,000 fibers per sq. in. has 
been attained. It is claimed that 
durability tests show ratios of 3 : 1 
in favor of electrocoated fabrics over 
woven fabrics. Commercial appli- 
cations are said to include women’s 
dresses, scarfs, neckties, overcoats, 
draperies, bedspreads, bath mats, 
upholstering material, rugs and car- 
peting. s [An article describing this 
process was published in TEXTILE 
RESEARCH 12, 2 (Feb. 1942).—Ed. ] 

H. J. Burnham 


Fiberglas Textiles 


Potentialities of Fiberglas textiles. 
G. Slayter. Am. Dyestuff Reptr. 
34, P189-90, 193 (May 7, 1945). 


The manufacture of continuous fila- 
ment and staple fiber-glass yarns is 
briefly discussed. High-speed draw- 
ing of the soft filaments onto a 
winder produces filament yarn; the 
action of jets of high-pressure steam 
is used to literally yank emerging 
streams of glass into staple fibers 
from 8 to 15 in. in length. Average 
Fiberglas diameters range from 22 to 
38 one-hundred-thousandths of an 
inch and have a tensile strength in 
the order of 300,000 Ibs. per sq. in. 
Experimental fibers have been pro- 
duced of one-tenth this diameter and 
with ten times the strength. Prop- 
erties encouraging the use of Fiber- 
glas are high tensile and _ tear 
strength, dimensional stability, mois- 
ture resistance, inertness toward 
chemicals, dielectric properties, and 






incombustibility. Fiberglas cannot 
be used for applications requiring re- 
peated flexing or friction, such as 
those necessary for upholstery or ap- 
parel. It can, however, be twisted, 
plied, and woven on adaptations of 
standard textile machinery. C. 


Spun Rayon 


Fine spun viscose plain weave fab- 
ric. Anon. Am. Wool and Cot- 
ton Reptr. 59, 11-12, 16 (Sept. 6, 
1945). 

A prediction that new spun rayon 

fabrics will use fine 2-ply yarns made 

from high-tenacity fibers of finer 
denier and shorter length than are 
now common. A sample cloth con- 
struction is given using 80/2 yarns 
with 88 X 88 plain weave with esti- 
mated cost breakdown. 

H. J. Burnham 


Rayon-Cotton Fabrics 


Converting rayon-cotton fabrics. 
Irving Teplitz. Rayon Text. Mo. 
26, 67-8 (Feb. 1945). 


A brief description of the role of the 
converter in the textile industry. A 
number of important rayon-cotton 


fabrics are described in some detail. 
A. R. Martin 


Rayon Pile Fabrics 


Features in the construction of rayon 
pile fabrics. Anon. Silk and 
Rayon 19, 670, 672-4 (June 1945). 


The weaving of pile cloths, con- 
structed completely of rayon fibers, 
has introduced variables that _ re- 
quire considerable skill; particular 
attention to the methods employed 
in preparing the varns; and the ad- 
justments of the loom for weaving. 
These features and other controlling 
discussed in 


factors are general. 
The proper loom settings are de- 
scribed and illustrated with dia- 
grams. A. L. Merrifield 


Rayon Tire Fabric 


The manufacture of rayon tire fabric. 
Anon. Rayon Text. Mo. 26, 72-3 
(Feb. 1945). 
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A brief illustrated description of th 
method of manufacturing rayon tir 
fabric at the American Viscose Cy. 
poration’s Parkersburg, W. Va, 
plant. A. R. Martin 










Rubberized Fabric 


Rain clothing from rubberized rayon, 
Kehren. Allgem. Textil-Z. 1, )4)- 
6, 283-6 (1943); Chem. Zen 
1944, II, 86-7; cf. C.A. 39, 624 
(through Chem. Abstr. 39, 3935 
(Sept. 10, 1945)). 

The cloth is rubberized on one o 
both sides, or two pieces are ¢. 
mented together with rubber. We 
strength of rayon is less than that of 
cotton, it is not increased by the 
rubberizing treatment, and it stead. 
ily decreases on exposure to rain. 













Trends in Fabric Construction 






Recent developments in synthetic 
fibers and their use in fabrics of 
the future. R. Bouvet. Am. 
Dyestuff Reptr. 34, P187-8, 193 
(May 7, 1945). 

Probable trends in fabric construc 

tion in the post-war era based on 

technical developments in the syn- 


thetic fiber industry are discussed. 
C. 












Water Repellency 





The water repellency of fabrics and 
a new water-repellency test. 5 
Baxter and A. B. D. Cassie. / 
Text. Inst. 36, T67—90 (Apr. 1945), 


The production of efficient water 
repellent fabrics is of great practi 
cal importance. The convention 
method is to weave a fabric from 
tightly twisted yarns so that the 
warp and weft tie as closely togethe! 
as possible, and then to give tht 
fabric a water-repellent treatmet 
Such a trend in the design of water 
repellent fabrics has probably, toé 
large extent, been influenced by tht 
use of the hydrostatic pressure te! 
as a means of measuring water repe 
lency, since it is well known that 
thin, tightly woven fabrics, if prop 
erly proofed, give a high breakdow! 
pressure. Much trouble has _ bee! 
encountered in the past by the com 
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ficting results obtained from the 
diferent water-repellency tests in 
assessing fabrics of the same struc- 
ture, when treated with different 
oroofing agents, and also when at- 
tempting to assess the water-repel- 
lent properties of different types of 
fabric. This is due to the fact that 
the various methods of testing do 
aot necessarily measure the same 
properties of the fabrics. In the 
present paper an analysis is made of 
the properties measured by different 
tests and the results are compared 
with the mechanism by which rain is 
absorbed by a fabric. A new appa- 
ratus designed to measure a funda- 
mental property of rain-resistant 
fabrics is described. Results ob- 
tained using this test, together with 
a study of natural water-repellent 
surfaces, such as ducks’ feathers, 
have shown clearly that the conven- 
tional water-repellent fabric has a 
structure far from ideal. The theo- 
retically ideal structure for a water- 


repellent surface is explained. 
Author 


Cramerton Comber 


Novel features in new comber at 
Cramerton Mills. Anon. Cot- 
ton 109, 102-3 (Aug. 1945). 


Adescription of a new cotton comber 
developed by Cramerton Mills, Inc., 
Cramerton, N. C., featuring auto- 
matic lap changing and doffing. 
Lap weight is 1,400 grains per yard 
and production is claimed to be 36 
to 40 lbs. per hour at 94 to 98% 
eficiency. Noils are taken directly 
to the waste house by means of 
conveyor pipe and condenser. Top 
roll weights are replaced by springs. 
The comber is a 6-head, one-sided 
machine. H. J. Burnham 


Cotton Slashing 


Some studies on cotton warp sizing. 
Paul Gulledge. Cotton 109, 95-8 
(Aug. 1945), 

A description of mill tests to deter- 

mine weaving qualities of yarns 

sized with different starches and siz- 
mg compounds. These are not 
identified, since the article is in- 
tended merely to point out methods 
of practical mill testing. Emphasis 
8 laid on checking running condi- 


tions in the weave room rather than 
laboratory tests. H. J. Burnham 


Textile Drying 


Recent developments in the drying 
of textile materials. C. N. Ra- 
bold. Am. Dyestuff Reptr. 34, 
P108-10 (Mar. 12, 1945). 


Modern methods of textile drying, 
including the latest trends in radiant 
energy and dielectric drying, are 
briefly discussed. For the most sat- 
isfactory curing of resin and durable 
water-repellent finishes, tempera- 
tures in excess of 375°F are desir- 
able; since about 360°F is the maxi- 
mum obtainable from the average 
steam plant, indirect fired or infra- 
red equipment may be employed to 
advantage in conjunction with steam 
installations to obtain higher tem- 
peratures. Many advantages are 
cited for independent infra-red dry- 
ing units. A transcript of an ex- 
tended discussion of textile drying is 
appended. 


Wool Drying Machine 


A modern wool drying machine. 
Donald Wilson. Textile Recorder 
62, 41-2, 51 (June 1945). 

A new multiple fan wool drying ma- 

chine is described. This machine is 

a departure in wool drying machin- 

ery, in that it can be readily altered 

by the operator to operate under any 
of the following conditions: (1) de- 
creasing temperatures from the feed 
end, (2) increasing temperatures 
from the feed end, and (3) uniform 
temperature throughout the drier. 
This variability in the drier is an 
advantage, particularly since it may 
be employed for carbonizing as well 
as wool drying. The drier requires 
an automatic feeder to ensure a uni- 
form thickness of wool on the per- 
forated mild steel conveyor sheet. 
Each section of the drier has an in- 
dividual steam chest and fan unit, 
which controls the temperature and 
direction of hot air flow. This drier 
is economical in consumption of 
steam (1? Ibs. of steam per lb. of 
moisture evaporated), power, and 
labor. It is also suitable for drying 
different qualities, or colors, of mate- 
rial, as one lot can follow the preced- 
ing lot without mixing, since the 
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internal construction is such that 
the fibers cannot cling to the ma- 
chine parts. A. L. Merrifield 


Warp Knitting 


Warp knitting. Thomas H. John- 
son. Sik J. Rayon World 21, 
29-30 (May 1945); Can. Text. J. 
62, 37-8, 54 (Apr. 6, 1945). 

Warp knitting is described as ‘“‘that 

process of knitting in which the 

threads follow a general warpwise 
direction in the fabric, regardless of 
whether the cloth is flat or tubular.” 

Bright prospects are indicated for 

the tricot machine because of its 

speed in converting yarn into fabric 
and because of its versatility as ex- 
emplified in its ability to produce 
countless stitch patterns with all 
types of yarns in a variety of gages. 

Brief descriptions are given of other 

types of warp knitting machines; 

namely, Milanese, plain Raschel, 

Kayloom, Jacquard Raschel, Mar- 

ratti machine, Simplex, and Cut- 

presser machine. R. K. Worner 


Loom for Silk and Rayon 


A Lancashire loom for silk and 
rayon fabrics. Anon. Silk and 
Rayon 19, 650-1 (June 1945). 

A description is given of a dobby 

loom which can weave 40 shafts at 

the speed of 160 picks per min. and 
with a reed space of 48 in. The 

loom has an underpick motion and a 

new positive take-up motion, which 

derives its action from a small cam 
that imparts a rocking motion to the 
shaft. The harnesses may be oper- 
ated by the use of lag cylinder or an 
eight-sided cylinder accommodating 
jacquard-like cards. 

A. L. Merrifield 


Processing Nylon 


Weaving and finishing of nylon fab- 
rics. P. D. Atwood. Am. Dye- 
stuff Reptr. 34, P184-6 (May 7, 
1945). 


Three basic properties of nylon yarn 
which are of great importance in 
weaving performance and the fabric 
finishing operation are elasticity, in- 
herent shrinkage, and ability to take 


a “‘set.”” These properties are due 
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chiefly to the drawing operation dur- 
ing yarn manufacture. Although 
the drawtwister bobbin contains 
finished yarn having 8—-11% residual 
shrinkage it is usually given addi- 
tional twist and sized, during which 
treatments the yarn relaxes appre- 
ciably so that the weaver ordinarily 
handles a yarn having 5-6 % 
residual shrinkage. Because of the 
elastic and shrinkage properties, uni- 
form tensions must be maintained 
through all processing steps to avoid 
warp streaks, quilling barre, non- 
uniform selvedge tension, and simi- 
lar faults; process control is facili- 
tated if absolute minimum tension is 
used. Nylon is not considered ‘‘set”’ 
unless it is submerged for at least 5 
min. in boiling water; higher tem- 
peratures under saturated moisture 
conditions give better set in less 
time; fabric set in boiling water will 
require steam at 212—225°F in order 
to undo the set accomplished at 
212°F. Thus an unset fabric must 
not be allowed to wrinkle during the 
boil-off. Dry heat setting (e.g., 
430°F for 10 secs.) is still in the 
experimental stage but for some 
purposes promises advantages over 
steam setting in improved hand, 
drape, and resilience. Cc. 


Shuttle Guard 


New type shuttle guard. Anon. 
Textile Recorder 62, 52 (June 
1945). 

A description of a British shuttle 

guard of simple construction made 

from either wood or wire is presented. 

This guard is bolted to the sley, may 

be raised into the vertical position 

against the sley when it is necessary 
to draw the warp ends through the 
reed, and will drop into the operat- 
ing position automatically with the 
first pick. A. L. Merrifield 


BLEACHING: DYEING 
FINISHING 


* 


Peroxide Bleaching 


Continuous peroxide bleaching. 
The technical staff of the Buffalo 





Electro-Chemical Co., Inc. Tex- 

tile Recorder 62, 47-9 (June 1945). 
A brief description of the continuous 
peroxide bleaching of cotton piece 
goods is illustrated by a flow dia- 
gram of the equipment employed. 
The actual bleaching step is pre- 
ceded by various treatments, such 
as water washing, acid treatment, 
caustic steaming, and acid treat- 
ment followed by caustic steaming. 
These treatments are outlined. Two 
of the newer developments for cen- 
tralized control of the continuous 
system are electronic methods of in- 
dicating cloth level in the J-box and 
conductivity meters for indication of 
the chemical concentration in each 
saturator. A. L. Merrifield 


Peroxide Bleaching 


Peroxide bleach. T. V. Punnoose. 
Indian Text. J. 55, 555-7 (May 
1945). 

General. Practical details are given 

for determining the strength of per- 

oxide, and for using it in commercial 
bleaching processes, including the 
continuous process. R. K. Worner 


Azo Compounds 


The decomposition of azo com- 
pounds by distillation with soda- 


lime. E.J.Cross. J. Soc. Dyers 
and Colourists 61, 74-6 (Mar. 
1945). 


Experiments have shown that with 
certain exceptions distillation of azo 
dyes with soda-lime results in what 
is best explained as the hydrolytic 
fission of the azo group with produc- 
tion of the arylamine (or its sulfonic 
acid) used as the diazo-component 
in making the dye. It appears to 
be essential that there be present in 
the molecule at least one substituent 
which forms a salt with the alkali; 
otherwise the compound is unaf- 
fected by the reagent. The experi- 
mental procedure employed in iso- 
lating the arylamines from the 
products of the soda-lime distillation 
of 15 dyes is outlined. e. 


Indigosol Dyes 


Indigosol dyes. Richard Kunzl. 
Tek. Tid. 70, Kemi 76-7 (1940); 
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Chem. Zentr. 1941, II, 1682. of 


C. A. 35, 7198® (through Chem 
Abstr. 39, 3935® (Sept. 10, 1945) 


The constitution, dyeing methods 


and suitability of indigosol dyes fo, 
various types of textiles are dj: 
A table lists the fastness oj 


cussed. 
those dyes best suited for natura 
and synthetic fibers in accordancg 
with the method of the fastness com. 
mittee of the Verein 
Chemiker. 


Deutscher 


Dyeing 


Dyers and the study of dyeing § 
Textile Bulletin 


George Brown. 
68, 36, 38 (June 15, 1945); 32-3 
(Aug. 15, 1945). 
A two-part article dealing with the 
historical background of dyeing, es. 
sential laboratory equipment, and 
minimum training to acquire « 
sound background of _ technical 
knowledge required by a dyer. 
H. J. Burnham 


Dyeing Rayon 


Dyeing and finishing viscose-acetate 
rayon linings. II. Dyeing. Anon 
Silk and Rayon 19, 431-2, 448 
(Apr. 1945). 

The second article of a series, whic! 

discusses the dyeing of viscose 

acetate rayon linings, after scouring 
by two methods: (1) direct cotton 
and acetate rayon dyes in one bath, 
and (2) dyeing the viscose rayoi 
with a dye stable to diazotizatio 
and coupling, when dyeing the ace: 
tate rayon with an azo dye. Dye 
and couplers suitable for the latte 
type of dyeing are given. 

A. L. Merrifield 


Sulfur Dyeing 


Dyeing of cotton goods in the coll 
with sulfur dyes. N. .\. Vtorov 
Legkaya Prom. 1944, No. 6, 18! 
(through Chem. Abstr. 39, 422 
(Sept. 20, 1945)). 

It was shown that cotton goods ca! 
be dyed by S dyes in the cold, whet 
concentration of over 2 g./I. is useé 
in presence of NaS. Further stu¢) 
of pre-treatment of the goods is out 
lined. 
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Wool Dyeing Machine 


Machines for dyeing wool pieces. 
XX. Theory and practice of wool 
dyeing. C.L. Bird. Textile Re- 
corder 62, 45-6, 58 (June 1945). 

The wince dyeing machine for the 

dyeing of wool pieces is reviewed and 

‘tsadvantages and limitations listed. 

The steamy atmosphere of dye- 

houses employing wince machines 

has been eliminated by the use of 
totally enclosed machines, which 

also results in approximately 50% 

saving in the amount of steam con- 

sumed after the dye liquor has 


reached operating temperatures. 
A. L. Merrifield 


Processing Wool Piece Goods 


The scouring, dyeing, and finishing 
of wool piece goods. J. C. Scho- 
field, S. L. Peel, and G. K. Seddon. 
J. Soc. Dyers and Colourists 61, 
90-4 (Apr. 1945). 

Three points believed worthy of in- 

vestigation in connection with wool 

scouring are (1) possible importance 
of maintaining the initial pH in re- 
moval of oleins from the pieces with 
sda ash solution alone, (2) actual 
time required to remove the impuri- 
ties, and (3) possible suitability of 
cheaper oils in all departments 
of wool manufacture. The dyeing 
methods used for woolen piece goods 
containing all-wool or shoddy filling 
and all-wool, shoddy, or all-cotton 
warp are reviewed. Some processes, 
including methods of cropping, blow- 
ing, damping, and pressing, said to 
represent improved efficiency in the 
inishing of fine worsted pieces, are 


described. Cc. 


Plastic Coatings 


Multiproofing fabrics. Benjamin E. 
Beale. Plastics (Chicago), 2, 36- 
7, 78-9 (June 1945). 

Plastics coatings on cotton, syn- 

thetic yarns, combinations of the 

‘wo, and on paper have been devel- 

oped to give excellent performance. 

Coated fabrics are now tailor-made 

‘0 withstand high hydrostatic pres- 

‘ure, to be fireproof and mildew- 

sistant, to possess good flexibility 

atlow temperatures, to resist block- 
ing and plasticizer oxidation at high 


temperatures, to have high abrasion 
resistance and long flex-life. 
E. G. Martin 


Calico Printing in India 


Calico printing in India and its fu- 
ture. N.K. Patel. Indian Text. 
J. 55, 243-5 (Jan. 1945). 

The Indian machine-printing indus- 

try made rapid strides following the 

depression of 1929-33, and faces 
bright prospects for the future. 

Progress is ascribed partly to im- 

ports of textile printing machinery, 

but mainly to the introduction 
of easily applicable fast dyes spe- 
cially adapted to printing. Various 


printed styles used in India are de-" 


scribed. R. K. Worner 


Glucose in Printing 


Glucose in textile printing. A. M. 
Patel. Indian Text. J. 55, 548- 
54 (May 1945). 

The importance of glucose and re- 

lated substances as reducing agents 

in calico printing is emphasized, es- 
pecially in view of the present high 
cost and inadequate supplies of the 
newer synthetic substances, such as 
hydrosulfites and rongalite. Indigo 
can be successfully printed by mix- 
ing together the dye, caustic soda, 
and glucose. Procedures are given 
for printing vat dyes using glucose 
and allied substances as one of the 
reducing agents. R. K. Worner 


Finishing Rayon 


Dyeing and finishing viscose-ace- 
tate rayon linings. III. Finishing 
methods. Anon. Silk and Rayon 
19, 546 (May 1945). 

The third of a series. This article 
discusses the mangling, tentering, 
impregnation to stop fraying, and 
softening-up of the texture by the 
stud breaking machine or calender 
during the finishing of viscose- 
acetate rayon linings. 


A. L. Merrifield 


Titanium Compounds for 
Finishing 
Titanium compounds: Their use and 
disadvantages in the finishing of 
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rayon fabrics. Anon. Silk and 
Rayon 19, 645, 676 (June 1945). 


’ A general discussion of the uses of 


titanium compounds for delustering 
rayon fibers and printed fabrics is 
given. Four patents are cited: 
U.S. 2,143,883, whereby the yarn is 
delustered and dyed by addition of 
vat dyes with titanium dioxide in a 
suitable condition to the spinning 
solution; B.P. 371,239, wherein col- 
loidal aqueous solutions of titanium 
dioxide are employed in dulling 
rayon; B.P. 454,968, in which tita- 
nium and tin compounds are fixed on 
textiles employing double salts of 
weak polybasic acids with volatile 
bases like ammonia; and B.P. 
448,262 points out the fade-resisting 
value of treating titanium dioxide 
with water-soluble chromium com- 
pounds before adding to the spin- 
ning mass. A. L. Merrifield 


Lanolin Soaps 


Lanolin soaps. Milton A. Lesser. 
Soap 21, No. 4, 41-4, 86 (1945) 
(through Oi and Soap 22, 163 
(June 1945)). 


The chemical properties, structure, 
and requirements for use of lanolin 
are discussed. The history of the 
use of lanolin as a superfatting agent 
in soaps is reviewed. Superfatting, 
it was first thought, would eliminate 
the possibility of free alkali remain- 
ing in the finished soap and might 
combine with the alkali formed by 
hydrolysis when the soap was dis- 
solved in water. The modern con- 
cept is that the use of superfatting 
materials in soap seems to be directed 
toward decreasing its defatting effect 
on the skin rather than toward coun- 
teracting its alkalinity. There is a 
marked resemblance in both com- 
position and function between wool 
fat and sebum of the human skin. 
This makes wool fat a logical addi- 
tive to soap. It also has excellent 
emollient effects, does not become 
rancid in soap, does not induce ran- 
cidity, does not hinder the homogen- 
eous preparation of soaps, acts as a 
solvent for perfumes, and does not 
deepen the tint of soaps. However, 
it does lower the lathering ability of 
the soap, but this may be counter- 
acted by use of increased amounts of 
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coconut oil. From the manufac- 
turers’ point of view, lanolin pre- 
vents excess free alkali, reduces the 
tendency to split or crack, and makes 


the milling process easier. Author 
Oil Stains 

Lubrication-oil stains in textile 

goods. G. Ullmann. Indian 


Text. J. 55, 233-9 (Jan. 1945). 


A review of present knowledge. 
Mechanical and control measures 
for preventing the formation of 
lubrication-oil stains, advisable com- 
positions for lubricating oils, and 
methods for removing stains are 
discussed. R. K. Worner 


Application of Resins 


Resins applied to textiles. L. J. 
Sheps. Can. Chem. and Proc. Ind. 
29, 546-8 (Aug. 1945). 

A review discussing the general 

methods by which resins may be 

applied to textiles, and the proper- 
ties and uses of the textiles thus 
treated. 31 references. 

E,. Dermaner 


Resin-Bonded Pigments 


Resin-bonded pigment colors. Winn 
W. Chase. Modern Plastics 23, 
100-2 (Sept. 1945). 


A review discussing the theoretical 
aspects and the advantages and dis- 
advantages of the four systems of 
applying resin-bonded pigment col- 
ors to textiles—namely, the pig- 
mented water-in-oil emulsion sys- 
tem, the pigmented oil-in-water 
system, the solvent dispersion sys- 
tem, and the aqueous dispersion 
system. E. Dermaner 


Shrinkproofing 


The use of abrasives to make wool 
unshrinkable. J. B. Speakman 
and E. Whewell. J. Text. Inst. 
36, T48-56 (Mar. 1945). 

The shrinkage of wool fabrics under 

repeated application of pressure in 

the presence of aqueous media is due 
to the migration of the fibers in the 
direction of their root ends. Such 
migration is, in turn, determined by 


the surface scale structure of the fi- 
bers, assisted by the ease with which 
they are deformed and recover from 
deformation in aqueous media. 
Conversely, shrinkage can be pre- 
vented by masking or removing the 
scales. Although several methods 
are available for descaling fibers in 
the laboratory by means of abra- 
sives, no attempt appears to have 
been made to descale fibers in bulk 
and so confer an unshrinkable finish 
on wool textile materials. It has 
now been shown that wool fabrics 
can be made unshrinkable by im- 
pregnating them with oil and a 
finely divided abrasive, followed by 
mechanical working in a _ milling 
machine. Under these conditions 
the scale edges of the fibers are re- 
moved and the effectiveness of the 
abrasive increases with increasing 
fineness and hardness. Among a 
large number of powders examined, 
200-mesh (I.M.M.) silica gave the 
highest degree of unshrinkability. 
Besides having some practical im- 
portance, the new method of making 
wool unshrinkable has the merit of 
establishing the fundamental role of 
the surface scale structure of animal 
fibers in milling shrinkage. In addi- 
tion, it provides a means of obtain- 
ing descaled fibers in bulk for chemi- 
cal examination. Author 


Shrinkage Control 


Wool’s new age of discovery: New 
methods of preventing shrinkage. 
Charles McCann. Indian Text. 
J. 55, 564-6 (May 1945). 


A review. R. K. Worner 


Washing Staple Rayon 


The large-scale washing of staple 
rayon. Karl Pfleiderer and Wil- 
helm Wertel. Melliand Textilber. 
25, 90-2 (1944) (through Chem. 
Abstr. 39, 4231? (Sept. 20, 1945)). 


Large-scale washing tests in ordinary 
washing machines are reported. 
Staple rayon is sensitive to strong 
alkaline washing liquors. Neutral 
washing agents employed alone are 
not effective. A mixture of soap 
with a fatty alcoholic sulfonate or 
fatty acid condensation product 
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should be used. Bleaching agen, 
at a temperature of 80-85° cayy 
swelling of the fibers. As a cellulos 
product, staple rayon resembles co. 
ton and linen; as a structure-les 
fiber which is not protected agains 
wet mechanical stresses, physical); 
it resembles animal textile fibers 
Hence, it should be washed chemi. 
cally, as cotton is, and mechanical) 
as wool is. , 


Wool Scouring 


Relatively new chemical aids woo! 
scouring. A. H. Razee. Teztij 
World 95, 155, 157, 230, 232, 23 
(Sept. 1945). 


It-is said that the use of sodium 
tetraphosphate reduces soap cop. 
sumption substantially and_ tha 
wool can be scoured with it to an 
desired grease content without alter. 
ing its spinning characteristics by 
fiber damage, while at the same time 
effecting considerable improvement 


in the appearance of the wool. 
H. J. Burnham 


MISCELLANEOUS 
* 
Alginic Acid 


Algin—a marine colloid of many 
uses. Anon. Chemurgic Diges 
4, 233, 235-6 (July 31, 1945) 
(through Bull. Inst. Paper Chem. 
16, 4 (Sept. 1945)). 


Algin is a dried, purified, mucilag:- 
nous substance extracted from kelp 
—a _ white-to-cream-colored, amor 
phous, odorless, tasteless powder 
Chemically, it is stated to be the 
sodium salt of polymerized uronic 
acid, mannuronic acid in particulat 
Its solubility in water is limited bi 
the viscosity of the resulting salt 
tion; the viscosity curve will ns 
very rapidly with the increase in tht 
percentage of algin used. The 12" 
material from which algin is derive 
includes the algae of the geal 
Laminaria found on the northeast 
ern seaboard of the United States 
where the kelp is cut by dragging” 
by hand. It undergoes a cumin 
treatment in a nearby station to pre 
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vent fermentation while it awaits 
iyrther processing. The stabilized 
kelp is brought to the processing 
slant in Maine, where the algin is 
axtracted, purified, and dried under 
vacuum. The present uses of the 
material are manifold; its remark- 
able characteristics as a colloidal 
stabilizer, emulsion stabilizer, dis- 
ersing agent, and thickening agent 
have resulted in its adoption in 
videly diversified fields, such as the 
drug, pharmaceutical, cosmetic, tex- 
tile finishing, textile printing, rubber, 
wld water paints, agricultural, food, 
ice cream, confection, and paper 
industries. 


Alginic Acid Rayon 


Rayon from alginic acid being devel- 
opedin England. Anon. Chem. 
and Eng. News 23, 1717-18 (Oct. 
10, 1945). 

\ summary of progress to date 

(1945) in the development of the 

production of rayon from seaweed. 

The physical properties of alginate 

andcalcium rayons are outlined. J. 


Casein Production 


Casein uses stimulate output. Susan 
M. Phillips. Chemurgic Digest 4, 
204-6 (June 30, 1945) (through 
Bull. Inst. Paper Chem. 15, 446 
(Aug. 1945)). 


Statistical information on the manu- 
facture of casein in the United States 
is given, which is at present largely 
produced in Wisconsin, California, 
and New York, from where about 
60% of the 1943 output came. The 
heavy demand for powdered whole 
milk during the war resulted in an 
approximate reduction of 66% from 
1941 to 1944. Domestic consump- 
tion reached an all-time peak of al- 
most 90,000,000 Ibs. in 1941, when 
domestic production amounted to 
more than 47,000,000 Ibs. and im- 
ports—chiefly from Argentina—to- 
taled 42,000,000 Ibs. One of the 
biggest users of casein is the paper 
coating industry; other uses are for 
adhesives and paints, fibers, as bind- 
ing agent in wallboard, as stabilizer 
intubber latex compounds, as finish- 
ing agent for leathers, for plastics, 
*t. When the current require- 
ments for powdered milk are less- 


ened, casein consumption may be- 
come even greater than in 1941. 


Cellulose Derivatives 


Cellulose plastics. L. T. Barnette. 
Chemurgic Digest 4, 185, 187-8 
(June 15, 1945) (through Bull. 
Inst. Paper Chem. 15, 447 (Aug. 
1945)). 

The author discusses in a popular 

manner a number of cellulose deriva- 

tives, their properties, and possible 
applications, including their use as 
coating materials. 


Coal Consumption 


Climate and cotton mill coal con- 
sumption. Anon. Am. Wool and 
Cotton Reptr. 59, 13-14, 29 (Aug. 
30, 1945). 

Comprehensive data on coal and 

steam consumption in a mill in 

Massachusetts and one in South 

Carolina. Some other figures from 

several representative mills are 

given. A finishing consultant is 
quoted as saying that the additional 
coal required for heating during the 

winter in the north is offset by a 

greater consumption of coal in the 

south for additional humidification. 
H. J. Burnham 


Colloids from Kelp 


Colloids from kelp give rise to a 
unique process industry. C. K. 
Tseng. Chem. and Met. Eng. 52, 
97-100 (June 1945) (through 
Bull. Inst. Paper Chem. 16, 5 
(Sept. 1945)). 

Processing of colloids from seaweeds 

has grown into a sizable chemical 

industry, algin being tonnage-wise 
the most important product. It is 
produced from kelp by two basic 
processes, the Green cold process, 
and the LeGloahec-Herter process 
which may be carried out hot or 
cold. A brief description is given 
of the algae used, the products de- 
rived, methods of harvesting kelp, 
the two processes for extracting 
algin, its present uses, and possible 
applications. A list of producers of 
seaweed colloids in the United 
States is included. 
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California Cotton 


Plans for California cotton mill sug- 
gesttrendto West. Anon. Tex- 
tile World 95, 92-3 (Aug. 1945). 


Specifications for a 15,000-spindle 
cotton mill proposed by Lockwood 
Greene, textile engineers, to be lo- 
cated in California, using local irri- 
gated cotton to make denims, ga- 
bardines, twills, seersuckers, and 
poplinsfor local consumption. Tests 
have revealed that the cotton to be 
used should have light beating and 
picking and low card production to 
keep down neps and that the result- 
ant yarn will rateA— toB+. Mill 
operation will probably start in 
about 3 years. Complete recom- 
mended machinery list is given, from 
the opening room to the dye house 
and finishing room. H. J. Burnham 


Chemical Composition of 
Cotton 


Survey of the chemical composition 
of cotton fibers, cottonseed, pea- 
nuts, and sweet potatoes. A lit- 
erature review. John D. Guthrie, 
Carroll L. Hoffpauir, Edward T. 
Steiner, and Mack F. Stansbury. 
U. S. Dept. Agr., Southern Re- 
gional Research Lab. AIC-61, 86 
pp. (1944) (through Chem. Abstr. 
39, 38127 (Sept. 10, 1945)). 


A review of data on the chemical 
composition of cotton fibers, cotton- 
seed, peanuts, and sweet potatoes, 
together with 67, 91, 92, and 73 
references, respectively,to the chem- 
ical composition of these commodi- 
ties. 


Cotton Linters 


History of the cellulose yield pro- 
‘cedure. L. N. Rogers. Oil and 
Soap 22, 24 (June 1945). 


A brief history is given of the Cellu- 
lose Yield Committee of the Ameri- 
can Oil Chemists Society. It is 
credited with having taken the buy- 
ing and selling of cotton linters out 
of the “horse trading’’ category and 
put it on a sound scientific basis. 


A. R. Martin 
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Elastic Cotton Gauze 


Chemical treatment produces elas- 
tic cotton gauze. Anon. Textile 
World 95, 131 (Aug. 1945). 


A description of a pre-shrunk, mer- 
cerized cotton gauze which is said to 
make a self-fitting and self-tighten- 
ing bandage. H. J. Burnham 


Lignin 


Lignin—an economic liability or a 
chemical asset. Harry F. Lewis. 
Chem. Eng. News 23, 1074-80 
(June 25, 1945) (through Bull. 
Inst. Paper Chem. 15, 458 (Aug. 
1945)). 


Reference is made to the bast lignin 
wastes from farms and forests in the 
United States. So far, the efforts of 
many technologists and chemists 
from different countries have not dis- 
closed methods for a large-scale utili- 
zation. Stories in the popular press 
notwithstanding, the problem of lig- 
nin is essentially the same in 1945 as 
at the time of Payen’s discovery of 
the material in 1838. The author 
reviews the sources of lignin, includ- 
ing the collection and disposal of 
lignin wastes, types, physical and 
chemical properties, and methods of 
utilization in various forms to date. 
A knowledge of the structure of lig- 
nin is a prerequisite for further de- 
velopments and the solution of the 
lignin problem. Some fundamental 
studies have been made and have 
resulted in relatively small-scale de- 
velopments when measured against 
the over-all picture. A  concen- 
trated attack on the problem by or- 
ganic chemists, high-polymer chem- 
ists, physical chemists, and _ physi- 
cists will help toward the solution of 
the positive characterization of the 
material. Before a new chemical 
industry can be developed on the 
basis of lignin, it must be demon- 
strated that the proposed operations 
are economically sound when meas- 
ured against similar products de- 
rived from other available raw mate- 
rials. Whether lignin is an economic 
liability or a chemical asset has not 
yet been determined. To obtain 
the answer may be expensive in time 
and money, but in the interest of 
conserving the dwindling stores of 


natural resources, particularly those 
slowly accumulated over geologic 
ages, it is essential that the solution 
be found. 


Polyethylene Insulators 


Polyethylene in coaxials. C. Krei- 
sher. Plastics (Chicago) 3, 34, 
36, 157, 159 (July 1945). 

Polyethylene is successfully used for 

insulation disks in coaxial cables for 

television. Because of its low power 
factor, the shunt losses were reduced 
to 7s of the number for disks made 
of rubber. Physical properties are 
listed. E. G. Martin 


Rope Drives 


Rope drives. Anon. Textile Re- 


corder 62, 57, 61 (June 1945). 
Equations are given for friction 
force, tensions, horsepower trans- 
mitted, and centrifugal force of cot- 
ton, hemp, and Manila rope drives. 
A series of curves show the horse- 
power which can be transmitted 
with various ropes at different speeds 
and indicates how the centrifugal 
force reduces the power at high 
speeds; it is not advisable to run at 
speeds exceeding about 4,800 ft. per 
min. The diameter of pulleys used 
with cotton ropes should be prefer- 
ably not less than 30 times that of 
the rope, while pulleys at least 40 
times the rope diameter are sug- 
gested for hemp and Manila rope 
drives. Also, a simple trip device is 
illustrated which may be employed 
to stop an electric motor when a rope 


breaks during operation. 
A. L. Merrifield 


Transformers 


Installation and care of trans- 
formers. Anon. Silk and Rayon 
19, 549, 553 (May 1945). 

General information on the installa- 

tion and care of power transformers, 

including housing, isolated second- 
ary switch, and oil-immersed safety 
switches, is presented, with dia- 
grams showing an overload and 
earth leakage protective circuit fora 
three-phase delta-star transformer. 

Methods for removing moisture 

from the transformer oil and keeping 








TEXTILE RESEARCH Jouryy 











moisture out of the oil while it jg;, 
the transformer are described. 
A. L. Merrifiel; 











Water Purification 








Threshold treatment of water, | 









C. Skerrett. Can. Chem. ay 
Process Ind. 29, 226-9 (Apr. 
1945). 







A discussion of the chemical trea. 
ment of water to preserve boiler sy. 
faces from scale, and of obtaining; 
temporary equilibrium in wate; 
through the addition of phosphate 
to prevent scale and corrosion ir 
the supply systems. This threshold 
treatment utilizes the absorption 
property of meta-phosphates. 

E. G. Martin 






























Fire Prevention 







The prevention of fires in woole 
mills processing wool in admix. 
ture with cotton or other cellulosic 
fibers. R. D. Preston and C.§ 
Whewell. J. Text. Inst. 36, P3 
(Mar. 1945). 

A note giving six recommendation 

to reduce fire hazards. A. R. Martir 













Cloth Room Layout 







Reducing cloth room costs at Paco- 
let Mfg. Co. Anon. Cotton 1 
104-6 (Aug. 1945). 

A description of the new cloth room 

layout at the Pacolet mill in Paco: 

let, S. C., with a diagram of the ar 
rangement of equipment and pic 

tures. Full advantage is taken 0! 

conveyors and automatic and sem: 

automatic devices for handling clot! 

It is said that costs have been t 

duced substantially. H. J. Burnher 


















Wool Layout 






Relocating for continuous processilt 
in woolen yarn mills. Gust 
Zellnik. Textile World 95, 1! 
184, 186 (Aug. 1945). 

A discussion of modernization emt: 

phazing the relocation of machine: 

in opening and scouring rooms, 
ing pneumatic pipe lines and apro" 
to eliminate much manual handin 
of material. H. J. Burnhas 
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Japan’s Woolen Industry 


Japan’s woolen industry. Anon. 
Textile Recorder 62, 63, 65 (June 
1945). 

\ condensed review of the growth of 

the woolen industry in Japan is pre- 

ented with figures on the spindles, 
looms, and amount of woolen cloth 
produced up to 1938. Tables show 
the number of workers, production, 
exports of woolen fabrics, and im- 


sorts of wool into Japan. 
A. L. Merrifield 


New Zealand Textile Market 


Export market review: Prosperity in 
New Zealand. Anon. Silk and 
Rayon 19, 561-2 (May 1945). 


A condensed review of imports by 
New Zealand of textile materials is 
illustrated by tables for the years 
1937-39. Facts and figures are also 
presented on New Zealand’s eco- 
nomic stability and its increasing 
imports of rayon and other man- 
made fibers. A. L. Merrifield 


Wages in Textile Industries 


Earnings in the textile industry. 
PartII. Anon. Textile Recorder 
62, 36-38, 49 (June 1945). 


In this article information has been 
collected on the wage earners in the 
dleven major British textile indus- 
tres. The hourly and weekly earn- 
ings of wage earners and the number 
of hours worked since October, 1938, 
aresummarized in tables and graphs; 
also the earnings in the major textile 
industries are compared with aver- 
age earnings in all industries. The 
manual wage earners are subdivided 
under the following headings: men 
‘l years and over; youths and boys 
under 21 years; women 18 years and 
over; girls under 18 years. 

A. L. Merrifield 


PATENT REFERENCES 
* 
Cotton Cleaner 


Novel cleaning mechanism. Lucien 
L. McDaniel and Frank E. Deems 


(to Continental Gin Co.). U.S. 


2,384,383 (Sept. 4, 1945). 
In this invention the usual screen 
surface is replaced by a series of 
rotating cylinders having agitating 
and cleaning elements spaced to pro- 
vide the maximum opening for dirt 
and trash but close enough to pro- 
vide a screen for the cotton. 


Wool Combing 


Wool combing machine. Hachig 
Sarkisian. U.S. 2,384,344 (Sept. 
4, 1945). 

Special mounting of plows by which 

the wool fiber is lifted out of the pins 

in a comber. 


Drive Control 


Drive control for warping and wind- 
ing apparatus. John C. Bodansky 
and Ernest K. Whitener (to 
Cocker Machine & Foundry Co.). 
U.S. 2,384,879 (Sept.18, 1945). 

The primary object of the invention 

is to make it possible to automati- 

cally maintain a constant speed in 
the yarn notwithstanding the grad- 
ual increase in the diameter of the 
beam during the winding operation. 


Decorticating Machine 


Decorticating of flax and other bast 
fibers. John Thomson. U. S. 
2,385,427 (Sept. 25, 1945). 


Knitting Machines 


Improved tension control, stop mech- 
anism, and warning signal for 
knitting machines. Robert N. 
Auble. U.S. 2,383,838 (Aug. 28, 
1945). 


Light Polarizing Device 


Light polarizing screen and method 
of manufacture. Chalon W. Car- 
nahan (to Sylvania Electric Prod- 
ucts, Inc.). U.S. 2,385,687 (Sept. 
25, 1945). 

A novel screen in which certain sec- 

tions will polarize the light in one 

plane and other sections will polarize 
the light in the transverse direction. 


Looms 


Buffer for loom bobbin receivers. 
Richard G. Turner (to Crompton 
& Knowles Loom Works). U. S. 
2,380,807 (July 31, 1945). 


Improved bobbin buffer for bobbin 
cans or receivers. 


Improved weft replenishing, pick- 
and-pick, filling mixing loom. 
Albert Palmer and Elliot A. San- 
ton (to Crompton & Knowles 
Loom Works). U. S. 2,380,544 
(July 31, 1945). 


Bleaching and Scouring 


Treatment of cellulosic textile mate- 
rials. George P. Vincent, Archie 
Louis Dubeau, and John Francis 
Synan (to The Mathieson Alkali 
Works, Inc.). U. S. 2,383,900 
(Aug. 28, 1945). 


A process for bleaching and scour- 
ing, using package machines, is de- 
scribed by which it is stated that the 
results are: good color, decrease of 
oxycellulose, and the process may be 
carried out with a smaller amount of 
available chlorine than when a hypo- 
chlorite is the only bleaching agent. 
A mixture of sodium chlorite and a 
hypochlorite to which a suitable de- 
tergent has been added is employed 
at a pH between 8 and 11. A mod- 
erate temperature of approximately 
120°F is maintained until bleaching 
is complete. The temperature is 
then raised to approximately 200°F, 
which permits scouring to take place 
owing to the action of the detergent. 


Application of Coatings 


Fabric coating machine. Francis B. 
Quinn and Robert G. Levitch 
(to Bigelow-Sanford Carpet Co., 
Inc.). U.S. 2,384,695 (Sept. 11, 
1945). 


A fabric coating machine having in 
combination a chamber open at top 
and bottom and having vertical 
sides, two sets of burnishing rolls to 
rotate at a surface speed of 15 
to 30 ft. per second, a tank located 
below the chamber and adapted to 
contain a rubber solution, a roll dip- 
ping into this tank, means to guide 
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the incoming dry fabric against the 
sides of the rolls of one set with 
which sides the wet fabric does not 
make contact, and means to guide 
the wet fabric against the opposite 
sides of said rolls and against the 
other set of rolls in the chamber. 


Dyeing Cellulose Acetate 


Coloring cellulose acetate and other 
cellulose esters or ethers by ap- 
plication of solutions of water- 
insoluble arylamino anthraqui- 
nones. Alexander James Wesson 
(to British Celanese, Ltd.). U.S. 
2,384,001 (Sept. 4, 1945). 

By the process described in the pat- 

ent it is stated that a good range of 

shades may be obtained which have 
excellent fastness to light, washing, 
cross-dyeing, and gas. 


Dyeing Rayon 


Dyeing. Cyril M. Croft and Wal- 
ter H. Hindle (to Celanese Corp. 
of America). U. S. 2,380,503 
(July 31, 1945). 

Organic derivatives of cellulose tex- 
tile materials may be dyed rapidly in 
level shades by dissolving the dyes 
in an organic liquid medium con- 
sisting of an aqueous solution of a 
lower aliphatic ketone, such as 
acetone or methyl ethyl ketone, but 
preferably acetone, and applying the 
resulting dye solution to the textile 
material by mechanical impregna- 
tion. 


Fabric Treatment 


Resin treatment for fabrics which 
are to be napped or brushed. 
Cyril Pearson Atkinson (to Court- 
aulds, Ltd.). U. S. 2,384,871 
(Sept. 18, 1945). 


A napped fabric woven from mix- 
tures of cotton, wool, regenerated 
cellulose, and casein if treated by the 
process described in the patent is 
stated to possess an improved han- 
dle and appearance. 


Sizing Process 


Treatment of textile materials. 
George W. Seymour and Dustin 
Y. Miller (to Celanese Corp. of 


America). U.S. 2,385,110 (Sept. 
18, 1945). 

The patent covers the treatment of 
saponified, stretched cellulose ace- 
tate yarns in such a way that they 
are rendered more amenable to tex- 
tile operations. The process con- 
sists of the application to the yarn of 
a sizing composition comprising a 
polymerized ethylene oxide, a wet- 
ting or penetrating agent, and a 
polymethacrylic acid or derivative 
thereof. 


Yarn Conditioning 


Treatment of textile materials. 
George W. Seymour and Walter 
Brooks (to Celanese Corp. of 
America). U. S. 2,385,423 (Sept. 
25, 1945). 

A conditioning compound applicable 

to cellulose yarns consists of a white 

mineral oil, a modified vegetable oil, 
an alkylated phenol or other wetting 
agent, a fatty acid, and an alkylola- 
mine. It is stated that the treat- 
ment described improves the behav- 
ior of the yarns in winding, twist- 
ing, weaving, and knitting. Yarns 
so treated are not adversely affected 
by storage. Nine examples of suit- 
able conditioning liquids are given. 


Elastic Fabric 


Improved elastic fabric and method 
for producing the same. Samuel 
C. Lilley and Edward E. Foster 
(to United Elastic Corp.). U.S. 
2,384,936 (Sept. 18, 1945). 

The invention relates to improve- 

ments in woven elastic fabrics in 

which the elastic strands are so an- 
chored as to minimize creepage. 


Knitted Fabric 


Knitted fabric with elastic selvage. 
Robert H. Lawson (to Scott & 
Williams). U. S. 2,380,768 (July 
31, 1945). 

Knitted fabric with elastic selvage. 

The principal object of the invention 

is to provide a non-curling selvage 

for self-supporting stocking tops. 


Elastic Thread 


Method of handling elastic thread 
and product thereof. Sterling W. 
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Alderfer (one-half to Edward p. 
Andrews). U. S. 2,380,373 (July 
31, 1945). 


Method for manufacturing elastic 
thread and incorporating it in fab. 
rics. <A sheet is formed by applying 
an adhesive to one or more layers of 
parallel elastic filaments. The gyr. 
face only of the sheet is then dried 
and afterward separated into the 
individual filaments while the inte. 
rior is still in a tacky condition. 4 
covering is then applied to the indi. 
vidual filaments. 


High Strength Yarns 


Composite, bonded yarns. Willian 
Whitehead (to Celanese Corp. of 
America). U. S. 2,380,003 (July 
10, 1945). 


The patent relates to the produc. 
tion of compact, composite, bonded 
yarns. According to this patent, 
strong yarns of stretched, saponified 
cellulose acetate or other organic es. 
ters of cellulose are twisted or other- 
wise associated with thermoplastic 
yarns having a basis of cellulose 
acetate to form a composite yarn 
This composite yarn is then sub- 
jected to the action of vapors of : 
softening agent for the thermoplasti 
material. Preferably, the associated 
yarns are subjected to a vacuum 
prior to being exposed to the vapor 
of the softening agent. As a resul 
of this process, it is possible to ob- 
tain flexible, permanently compact 
composite, bonded yarns of unusta 
strength. 


Marking of Fabrics 


Method of identification marking 
fabrics. John Miglarese (to \* 
tional Marking Machine Co. 
U. S. 2,384,039 (Sept. 4, 1945). 


A method of applying permanet 
identification marks to fabrics, whit: 
consists in placing a thin sheet ¢ 
rubber upon a fabric to be market 
heating a type to the degree net 
sary to melt the rubber immediaté’ 
adjacent to the type face, press 
the type against the rubber shee 
until the melting occurs, removit 
the type, and finally removing 
unmelted portion of the sheet. 





Dece 


ban a a 


lastic 
| fab. 
lying 
ers of 
> sur- 
lried, 
) the 
inte. 


indi- 


illiam 
rp. of 


(July 


oduc- 
ynded 
atent, 
nified 
11C es- 
other: 
vlastic 
lulose 
yarn 

sub- 
3 of 
jlastic 
ciated 
cum 


vapors 


resull 


to ob- 


npact 
nusua: 


December, 1945 


——— 


O 








lf you own a Scott Tester, 
CUT OUT THIS DATA SHEET, 
No. 1 of a series, and 
pass it along to your 
maintenance man. 


MAINTENANCE DATA SHEET NO. 1 


CALIBRATION OF 
SCOTT TESTERS 


The recording head of an inclinable balance Scott 
Tester is in reality a weighing scale. However, it 
works in one direction only, so that it cannot 
balance back and settle into position if the weight 
is dropped or otherwise applied too abruptly. 


To calibrate, have available a weight of known 
amount. Balance the machine by allowing the 
pendulum lever to swing to its normal position, 
dead center, and adjust the pointer to zero on the 
dial. Attach the known weight to the upper clamp, 
which is connected to the chain of the recording 
head. (In computing the amount of the known 
weight, include the weight of all apparatus used to 
attach it.) 


Allow the weight to exert its force by lowering 
gradually by hand. Do not drop it, but do not 
lower too slowly. Use the speed at which stress is 
applied in an actual test. The pointer should 
register upon the dial the exact amount of the 
known weight plus the attaching apparatus. 


The pawls must be in the same position on the 
quadrant racks as in actual testing. The weight 
must be attached without binding or friction that 
would prevent the full force registering on the 
dial. The weight may be a pail of water, a bolt of 
cloth, a roll of paper, sash weights, etc. Whatever 
the weight, it MUST be accurately weighed. 


Every Scott Tester is fully tested and calibrated at 
the’ factory, therefore, it is safe to assume that 
accuracy at any one point of the dial indicates a 
correct machine at all points. 
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Model J 


SCOTT 
TESTER 


for single 
end, skein 
fabric and 
burst tests 





The many models of Scott Testers serve the 
varying requirements of the Textile Industry 
for tensile, hysteresis, crepeage, twist, burst, 
flexing, etc., from single fibre to | ton ten- 
sile. Illustrated above is Model J, with 
capacities up to 500 lbs., for single end or 
skein testing---can also be equipped for 
burst test. 


NEW CATALOG No. 45 [7 Scone 


AND TESTING HANDBOOK 
JUST PUBLISHED 


Request Your Copy 





Contains full description of 
numerous standard physi- ie 
cal testing methods and ¢/.77" 
machines — plus a wealth of 
related reference data. 


SCOTT TESTERS, 
INC. 


145 BLACKSTONE ST. 
PROVIDENCE, R. I. 




































Published Monthly by American Viscose Corporation, New York, N.Y. 


ELECTRON MICROSCOPE USED IN 





NEW RAYON RESEARCH STUDIES 





Recently added to the extensive ar- 
ray of American Viscose Corpora- 
tion’s scientific research equipment 
is an RCA electron microscope. The 
magnifying power of the device far 
exceeds that of the best optical 
microscope, with magnifications up 
to 50,000 diameters easily obtainable. 

Installed in the Corporation’s 
Chemical Research Laboratory, 
Marcus Hook, Pa., the microscope 
is an electronic device that permits 
scientists to see objects far smaller 
than anything heretofore made vis- 
ible to the human eye. It is used both 
in long range academic research and 
in immediate projects dealing with 
jthe structure and chemistry of ray- 
ons, with the objective of improving 
rayon and extending its applications. 


New Fabrics Approved 
as CROWN Tested 


Among the new rayon fabrics re- 


cently ‘approved under 
the CROWN* Tested 
Plan are the following: 


Cohn - Hall-Marx’s “Pan- 
coast,” an all spun viscose 
rayon fabric, finished by 
Waldrich Co., Allied Tex- 
tile Printers, and Housa- 
tonic Dyeing and Printing Co., Inc., ap- 

roved for hand washability, for dresses 
and blouses. 





Verney Fabric’s trio of fuji, broadcloth 
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and thick-and-thin types of all spun yj 
cose rayon fabric, finished by KenyonFy 
ishing Co.; approved for w ashability, f 
men’s dress and sport shirts. 


Ripley’s “Hostess Crepe,” 100% viscoy 
and-acetate rayon fabric, woven and dy 
by Stonecutter Mills; approved for hanj 
laundering, for blouses and lingerie, 


Rose Fabric’s “South Wind,” 100%, , 
cose-and-acetate spun rayon fabric, { 
ished by Allied Textile Printers, Rav 
Dyers and Printers, Inc., and Housatos 
Print Works; approved for hand wash 
ity, for sportswear and dresses. 


Stehli’s “Trikspun,” an all spun vis 
rayon fabric, finished by Acme Finis 
Co., Lawrence Print Works, and Unis 
Piece Dye Works; approved for hi 
Ww ashability, for dresses. 


Briggs F.Spach’s “Laurelle,” all spun rag 
fabric, finished by Sussex Dye & Pr 
Works; approved for hand w ashability, 
dresses and sportswear. 


Traub-Lyons-Oppenheim’s new all ¢ 
rayon fabric, finished by Sales Finis: 

Co.; approved for washability, for p 
mas. 

Crest Fabrics’ “Fandango,” all spun nm 
fabric, finished by Shamokin Dye & Pr 
Works, Inc.; approv ed for hand wash 

ity, for women’s and children’s wear, 





MAKE USE OF 4-PLY SERVIC 
| PRODUCT RESEARCH 


Helps you get the right yarnoriibe: 


2 FABRIC DEVELOPMENT 


Helps you design new fabrics. 


3 TEXTILE RESEARCH 
e 


ing ae teh 


4 “CROWN*” TESTED 


Helps provide scientific selling! 


AMERICAN VISCOSI U 
CORPORATION 


America’s largest producer of 
rayon yarns and staple fibers 


Offices: 350 Fifth Avenue, ead e 1,N1 PHIL 
Charlotte, N.C.; Philadelphia, Fa. bes 
Providence, R.I.; Washington, 
D. C.; Wilmington, Del. 
Plants at: Marcus Hook, Pa.; Roa- L g 
noke, Va.; Lewistown, Pa.; Nitro, ve 
W. Va.; Parkersburg, W. Va.; Mead- Gr 
ville, Pa.; Front Royal, Va. ? 
*Reg. U.S. Pat. Off. 
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e Finish 


ind Unie 


fori IN INDUSTRY'S PROGRAM OF 


SO RRS TECHNOLOGICAL ADVANCEMENT 


rability, 


“=. SEE OF The role of science in the textile industry is becoming more and more important. The 
, for ps great technological advancements which are now being announced in textiles had 

their origin in the test-tubes and retorts of the textile research engineer. And Testing 
ag has taken its place side by side with Research in perfecting such important devel- 
1 washit opments as: 


5 weal. 
@ Washable and pre-shrunk woolens and rayon-wool blends e Practical 
vat dyed woolens in shades ranging from the lightest to the darks @ Per- 

SERVIC fected flame-proof and mildew-proof finishes for canvas e@ Perfection 

“4 and consultation with relation to the use of electronic and other devices 

rnorfie: 


\ENT 


for control of various operations ¢ Reduction of dyeing time of woolens 
from hours to minutes e Development of new types of synthetic yarns 
from such diverse materials as aluminum and peanuts . . . glass and 
soya beans e Perfection of finishes for crease-resistance, permanence, 


and stabilization in cottons @ Formulation of plastic finishes for hosiery. 


We are equipped and staffed to work with you on all textile problems involving 
any aspect of manufacture from the raw stock to the final finishing of the piece. 


UNITED STATES TESTING COMPANY, Inc. 


ESTABLISHED 1880 


HOBOKEN, NEW JERSEY 
PHILADELPHIA, PA. .« BOSTON, MASS. - WOONSOCKET, R. 1. ¢ CHICAGO,ILL + NEW YORK, N. Y. 
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FISHER 
Refractometer — 








THE MODERN INSTRUMENT FOR 
MEASURING REFRACTIVE INDEX 










Vol 






The sample placed in 
the wedge-shape ‘‘well” 
at the eyepiece refracts 
the light seen through 
the 2-mm. aperture. 










INEXPENSIVE 
ACCURATE to .002 
SELF-CONTAINED 
RANGE: 1.30 to 1.90 
UNIQUE SCALE 








we oe Me Me 


Making a reading with the Fisher Refractometer 
requires less than a minute: the sample required 
for the liquid prism is but a very small drop. 


Indicates Refractive Index Rapidly and Accurately 





The Fisher Refractometer is an inex- 
pensive instrument which measures the 
refractive index of liquids with an accu- 
racy of +.002 units. Its operation is so 
simple and its cost so low in comparison 
with that of other refractometers that 


N = 1.30 to N = 1.90. A sample of 
0.00! ml. is sufficient for a determination. 


Applications of this instrument, in 
addition to its use as a teaching aid, in- 
clude the identification of organic com- 
pounds, control of industrial products, 


Tu 


os ; suuital 
the advantages of making refractive index determining the purity of substances, de- sn 
measurements can now be fully realized termining ey concentration of solutions, si 
bas ene) haleaateany: the study of molecular structure, etc. ia 
an ae ee ee The Fisher Refractometer is an attrac- types 
ila sind“ iatadaneis caliepianlibie tec tive, portable instrument furnished with Th 
factured by Fisher, employs a unique, “on-off” switch, cord and plug. The venti- subje 
illuminated scale and sample holder by lated housing is constructed so that the in- pe 
means of which direct readings of refrac- strument is quite convenient to use while i 
tive index can be made in the range of the operator is either seated or standing st é 
Fisher Refractometer, for 110 volt A.C. or D.C... 2... . . $45.00 paid 
Manufacturers—Distributors 
FISHER SCIENTIFIC Co. EIMER ann AMEND cru 
717 Forbes St., Pittsburgh (19), Pa. Greenwich and Morton Streets altecti 
2109 Locust St., St. Louis (3), Mo. New York (14), New York limites 
Headquarters for Laboratory Supplies differ 





